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THE WEEK IN [RON CIRCLES. 





In the two important matters of crop prospects and 
the money situation, the outlook is plainly better than 
a week ago. The rains have been general, though moderate, and 
fears of drought are over. Money continues close, but not uncom- 
fortably so, and prospects point to greater ease in the Summer. Sev- 
eral car works have secured additional contracts, and are increasing 
their work. There has been more inquiry for iron from this source 
than for many months past. In the caseof iron pipe, which figures 
very largely in the consumption of Southern coke iron, there isa 
better demand, but still belowthe normal. The difficulty of placing 
municipal and waterworks bonds operates to restrict new enterprises. 
The same cause effects new undertakings in general, so far as they 
depend on the placing of securities. At Louisville, the inquiry con- 
tinues fair and pretty well distributed over different sections. Many 
buyers realizing that prices have touched bottom have supplied them- 
selves for several months to come, while others continue to purchase 
small amounts believing that while prices may be low there is small 
chance of an immediate advance and are willing to take their chances 
of picking up odd lots at prices a little underline. Furnaces are 
beginning to feel that it is time they should do something to better 
the situation if it is possible, and an effort is being made to bring 
about an established basis of prices from which none will recede, and 
as this sentiment seems to prevail pretty generally it is believed that 
the movement will be fairly successful. Nos. 1 and 2 foundry are re- 
ported scarce. The price is nominally $10.25 for grey forge, Birming- 
ham, though iron can be bought at $10, anda round lot of No. 2soft has 
just been placed by one of the leading companies, basis of $10.25, Bir- 
mingham, though recently contracts were taken as low as $10, Birming- 
ham. The heavy buying in Chicago district is beginning to drop off 
somewhat, many of the leading concerns having covered their require- 
ments running over a period of from six to twelve months ahead- 
Notwithstanding this, the past week showed some heavy sales of 
local coke irons, these being to a large extent on behalf of the agri- 
cultural implement makers. Good-sized inquiries continue to come in 
covering both large and small sized lots, for deliveries well scattered 
ahead. The leading brands of Lake Superior charcoal are now being 
held quite firmly at $18.00, Chicago, and many buyers are covering 
their requirements on this basis. Oa Southern coke irons prices are 
also firmer. Furnaces of the Chicago district are indisposed to book 
contracts for long scattered deliveries, believing that better figures 
will rule later in the Summer than those now going. At Cincinnati, 
the buying inclination has steadily increased the past week. Large 
orders have been placed, and buyers have been willing to pay an ad- 
vance of 25c. per ton, and in some cases more, to secure deliveries 
through totheend ofthe year. Thisappliesto Southerniron. In North- 
ern brands, particularly those made from lake ores, prices for the late 
deliveries aré no higher than for early shipments, and in some cases 
are lower. This is especially the case with Bessemer irons. ‘There 
is, however, good ground for this apparent disparity. Prices of South- 
ern coke irons are relatively lower than are those of Northern brands, 


General Features. 





and are down close to cost basis, which cannot be further reduced. 
The slightly better outlook noted in our last review as visible at 
Detroit, has been realized toa certain extent, both in quantity of 
sales and also in figures, though the variation in the latter has been 
very small. The settlement of the coke strike has had no appre- 
clable effect on the quotations of either Northern or Southern irons, 
although a sale of Bessemer (1,000 tons) was made at a trifle under 
$17 cash, where a week ago no one was willing to book orders. Lake 
Superior charcoal is moving actively in all directions, the buyers who 
have not already covered realizing that the present range of prices 
cannot last very much longer. In all branches of iron business, 
locally, the report of general steady improvement is heard. ‘There 
is more general activity displayed in the Buffalo market than at any 
time before this year. Although but few large blocks are being 
placed, still the aggregate amount distributed over a large territory 
is quite considerable. There are no signs of largely increasing con- 
sumption, but the demand is due to the reduced stocks in consumers’ 
yards, on which up tothis time they have been depending. Although 
there has been no advance in prices, the tone of the market is decid- 
edly stronger. Both producer and consumer being short on stocks, 
the position of the former is manifestly one of strength. 

Since the floodgates of sales in the iron line opened, 
there has been no cessation of activity, and ne inter- 
ruption has occurred in the steady outgo of ore, of all 
kinds, and at all prices, to suit the purchasers. It may be authori- 
tatively stated that Mr. Carnegie has “loaded up” to the extent 
of about twelve hundred thousand tons, about a million of which is 
of Bessemer grade. It is currently reported that of this million 
tons of Bessemer ore the list includes 300,000 tons of Minnesota, of 
a dozen kinds and as many prices, 250,000 tons of Norrie, which for 
this occasion is said to have been considerably shaded under the open- 
ing price which was $4.50; 200,000 tons of Chandler, at $4.25 ; 75,000 
tons of Champion, at $5.50; 50,000 tons of Cliffs Shaft, at $4.25, and 
50,000 tons of Salisbury, at $415, along with some other ores not 
definitely stated. The non-Bessemer sales for the same consumer are 
said to include 100,000 tons of Lake Superior No. 1, at $4.50. Among 
other sales reported for the Pittsburgh market are some Lake 
Angeline ores, of all the grades, and some Pewabic ore. The pro- 
ducers, it seems, were fairly stumbling over each other in attempts to 
dispose of their output, and any price they could get forit. In the 
meantime there are lying in this harbor some thirty-five ore-laden 
vessels that cannot discharge their cargoes because of the strike of 
the dock laborers, and the prospect points to the necessity of drastic 
means to release these craft from embargo. The vessel owners are 
determined to carry their point, and will apply to the State for protec- 
tion ifthey are further debarred from carrying on their business. 
This is certain, however, that no more ore can possibly be brought 
down this season than will run the furnaces until Spring. Along in 
September may be expected the annually recurring car famine, and 
the furnacemen, anticipating this difficulty, are now making room 
for as much ore as they can fiad room for. The furnaces have 
either gone back into blast, or else are preparing to do so, and most of 
them have a good deal of work on hand, although the prices are lower 
than ever. Bessemer, for spot delivery, will net the furnaces, after 
deducting commissions, about fifteen dollars, which is hardly cost. 
On the other hand, those consumers who are still out of the market 
in the expectation that the resumption of work will soon produce a 
glut in pig iron, are liable to burn their fingers, since the furnaces 
have already on hand orders that will keep them busy no less than 
sixty, and, some of them, ninety days. It follows that the consumers 
who may want to squeeze in an extra order, here and there, will have 
to pay for theirdelay. The trade in manufactured iron keeps up; 
and there is an appreciable increase in demand, anticipatory to the 
annual shut-down of the mills for repairs, so that business in all these 
lines may be said to be rather brisk. Prices are not keeping step 
with this activity, however, and there nas been no improvement in 
that respect. 
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THE TREND OF LAKE COMMERCE. 
Truth and compliment are so closely blended, in the following 
editorial paragraph in the Duluth //cra/d, that we find it difficult to 
print the one without including the other: 


The Cleveland /ron 7rade Review gives a sharp lecture to the people of 
that city because they are not alert to the needs of commerce. It does not 
beat around the bush, but says in the plainest language that Astabula and 
other Lake Erie ports are taking away Cleveland’s vessel business because it 
costs from 20 to 39 per cent. more to handle ore and other freights on Cleve- 
land docks, while the transportation rates to and from lake and interior points 
are the same to the other Lake Erie ports as to Cleveland. The Aeview wants 
the rich people of Cleveland to awake and put in improvements in the 
shape of docks and apparatus for the rapid handling of ore and coal. A paper 
that can openly recognize the situation in so unpopular a way as has the Ae- 
view, deserves as it already possesses, the respect of all the interests repre- 
sented on the great lakes. 


Apropos of the above, we find an interesting interview with ex- 
Mayor B. D. Babcock in the Cleveland /eader, of recent date, from 
which we take the following : 

“ They talk about the lack of storage capacity here, when there is room 
for more than a million tons of ore on the Cleveland & Pittsburgh and N. Y., 
P. & O. docks. Why are our docks crowded at the present time? Because it 
costs us more in wages to handle the ore and get it out of the way than is the 
case in other ports. During January, February and March, this year, of the 
1,186,000 tons of ore shipped from the ore docks of Lake Erie ports, only 200,- 
coo toas went from Cleveland. That tells the story ; they could do it cheaper 
than we could. That is why our docks are kept full ofore. The Cleveland & 
Pittsburgh docks have a capacity of 600,000 tons, and they now contain 350,000 
tons. The N. Y.,P &O. docks have a capacity of 600,000 tons, and they now 
contain 400,000 tons. They say we have no capacity; why, last Fall they 
brought the ore here and crowded our docks because there was no room for it 
anywhere e'se. The figures I named a minute ago about the shipments made 
this Winter shows that the other Lake Erie ports have got rid of much of their 
ore and that their docks are in condition for the Spring business. ‘hen look 
at the piles of ore lying here, because we can't compete in the cost of moving 
it It seems to me there is a sol/d reason in this state of affairs for Cleveland’s 
falling off iu the ore business. Now we are trying to do all we can to remedy 
the troub'e We propose, hereafter, to pay only one cent an hour more to ore 
had'ers here than the price paid at Erie, Ashtabula and Fairport. That has 
necessitated the reduction which has caused the present strike, or refusal of 
our ore hand'ers to work, necessitating the tying up of the ore laden boats 
when they come in Weare willing to pay onecent more than the other Lake 
Erie ports because th's port has superior natural advantages, and vessel men 
prefer to come here.” 

Cleveland ore handlers, Mr. Babcock said, are paid thirteen cents 
per ton, or three cents per ton more than those employed at Fairport, 
Ashtabula and Erie. Three cents per ton on iron ore, and twenty- 
five cents per day jor general laboring work, which difference has 
also existed, amounts, on the quantity of iron ore and coal handled 
at the Lake Erie ports during an average season, to about $90,000. 
Mr. Babcock holds that this is the real reason why the other ports 
mentioned are able to take business away from Cleveland. The 
reduction of the wages of ore handlers recently decided upon brings 
the difference down to one cent per ton, which Cleveland is able to 
carry, owing to superior natural advantages. 

The opinion above quoted coincides very closely with that 
expressed by Zhe /ron Trade Review of May 14, but we think Mr. 
Babcock does not efficiently emphasize another point, viz.: our lack 
of handling facilities Storage capacity is all right so far as 
it goes, but improved handliog machinery is a thing Cleveland 
docks wofully lack, and the lack is still more apparent when a com- 
parison is instituted with such ports as Ashtabula, Fairport and Buf- 
falo. 





WHEAT AND IRON. 
Here are some big figures in wheat that may interest iron manu- 
facturers, in view of the close relations existing between the manu- 
facturers and the iron market: The average wheat imports of the 
United Kingdom for the past five years have been about 148 million 
bushels; France, same time, about 44 millions. Great Britain will 
likely require 160 or perhaps 170 millions the coming year. French 
estimates are for a shortage of 130 or 140 millions of bushels , neces- 
sitating requirements equal to about 100 million bushels more than 
last season. Other consuming European countries are estimated to 
be short, while in none is there reported an increase. The European 
crop averages about 5,250,000 bushels, their rye crop about 1,100,000 
bushels; both crops appear to be short about ro per cent. Our ex- 
ports the past month have been nearly ten million bushels, and since 
July 1st about 90 millions of bushels, against about 100 million 
bushels same time last season, and 80 millions for the previous sea- 
son’s eleven months’ movement. Our consumption is 1,000,000 
bushels per day. 
All of which goes to show that there must be a heavy movement 
of wheat from this country abroad, and this outflow will be stimu- 


lated by the fact that nearly all importing European countries have 
taken off or reduced their duties on wheat, or contemplating so doing. 
Of course, it naturally follows that a large foreign demand for our 
breadstuffs will unmistakably help the railroads and, through them, 
the iron industries. At least, we hope so. 





SAMPLE ENGLISH PROTECTION SENTIMENT. 

English Protectionists, or Fair Traders, as they call themselves, 
are finding ample reason for encouragement, these days. As a con- 
sequence, they are bestirring themselves to renewed activity. Ar- 
rangements are being made for gratuitous distribution of hundreds 
of thousands of leaflets, etc. They have scored a hit by inducing the 
Yorkshire Post, a powerful daily newspaper published in Leeds, to 
open its columns to a letter controversy upon the merits and demerits 
of free trade, and all Yorkshire is following the discussion with keen 
interest. One aggressive fair trader undertakes to show “the differ- 
enee between political economy with life, blood, bone and muscle in 
it, and that extracted from text books which, if applied to communi- 
ties, produce convulsions as certainly as food which does not digest 
deranges the stomach and throws the system out of gear.’’ 

And, as if to punctuate the disheartening outlook for Free Trade, 
the Sheffield Daily Telegraph, an influential provincial newspaper, 
gloomily predicts the ruin of the Welsh trade, and expects working- 
men in a few years will have a choice only of emigration, starvation 
or the poorhouse, unless Americans be fought “ with their own 
weapons.” 

We have heretofore called attention to the practice of Sheffield 
cutlery makers, exposed by English trade papers, of placing the 
Sheffield brands on German-made goods, but the Daily Telegraph, 
above quoted from, has discovered that some British ship-owners, “in 
order to avoid Board of Trade regulations in regard to over-trading 
are in the habit of sailing their vessels under a foreign flag, while the 
fetish misnamed Free Trade precludes retaliation, for the purpose of 
protecting British shipping interests from insidious attacks. ”’ 

Verily, the theory of Cobden is being sorely wounded in the 
house of its friends. 


VIRGINIA’S WISE INDUSTRIAL POLICY. 


Mr. Ek. C. Pechin, formerly editorial contributor to Zhe /ron 
Trade Review, writes the following timely article for the /ron 
Belt, of Salem, Va. It brings out an important point that many 
towns would do well to consider: 


It was a necessity that a given number of blast furnaces should be erected 
in Virginia to supply raw iron, but it is a safe business proposition that not 
another dollar should be put into a coke furnace anywhere along the Norfolk 
& Western Railroad or the Chesapeake & Ohio Railway for some time to come. 
A local supply of pig iron being assured, a furnace in itself is of no special 
benefit to a community from a business standpoint. It employs very few 
high-priced men, and in the total with modern appliances, a relatively small 
force, only distributing a small amount of money monthly. The coke asa 
rule comes from a distance. The mines supplying it with ore, employ men at 
ordinary day wages, and not very many atthat. ‘The wages they earn are 
necessary for the actual necessaries of life. The trafficto a railroad is lsr-e, 
but has to be carried at the lowest rates to be carried at all. With the severe 
competition in the iron market and which is likely to continue, the net pr: fi s 
are small, and very frequently these profits go to owners at a distance. Na:- 
ural resources are exhausted without any commensurate return. 

It is estimated that if all the furnaces now built and building were in 
operation that the coke iron output would be nearly 6co,oco tons. How much 
of this is used at home? Very little. The great bulk of this make is shipped 
away to be worked up into finished forms elsewhere, by skilled workmen who 
get large wages. 

It is impossible to build and successfully run a large modern furnace with 
a smaller capital say than $400,000. Now put this amount into a rolling mill, or 
foundries, or any industrial works using iron, and what would be the result? 
Instead of mere laboring men, at low wages many of them single, possibly liv- 
ing in shacks and boarding themselves and when getting a little money ahead, 
dropping their job and tramping from place to place, we would have skilled 
workmen, making full wages, with their wives and children with them, living 
comfortably and well, in time owning their own homes, bringing in their train 
carpenters and masons and grocers, merchants, tailors, and bootmakers and 
preachers, doctors and lawyers, and the building up of a prosperous com- 
munity. A furnace of itself never builds a town—good mills must. The 
skilled wage-earner is the foundation upon which all must be built. 

Virginia is acting wisely. Happily, we hear little of new furnaces, but a 
good deal of mills and foundries, shops and finished products for the wide 
markets, to be made out of her domestic irons and thus keeping and distribut- 
ing right at home the resultant profit. 

Shenandoah is building a rolling mill alongside of her furnace; so are 
Buena Vista, Roanoke, Pulaski, Max Meadows and Richlands. Radford has 
a large stove foundry actively at work and others are being built at Glasgow 
and Wytheville. Radford is leading off with a gigantic pipe works which 
Lynchburgh already has. Industrial works of various kinds aie now locating 
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each locality must band together to offer proper inducements to responsible 
manufacturers to settle with them, and particularly those who will use Vir- 
ginia’s admirable coke and charcoal irons. 

United and judicious effort will bring the golden day when our fertile and 
lovely valleys will be dotted over with busy, bustling prosperous towns, such 
as everywhere strike and gladden the traveler’s eye in the Northern and West- 
ern manufacturing States. Then it will be necessary to open mines and build 
more furnaces to meet the constant and ever increasing demands of a home 
market. 





ESTIMATES OF THE COST OF A BASIC STEEL PLANT. 





Mr. G. L. Luetscher, chemist of the Tennessee Coal, Iron & Railroad Co., 
makes some estimates regarding the possibilities of a basic open-hearth steel 
plant at Ensley, Ala. He states that the only raw material available, and 
practically inexhaustible is the Red Mountain ore, especially the hard ore, 
The average composition made from Ensley furnaces, pig iron would be about 
2.75 to 3 per cent. silicon, 0.055 to 0060 sulphur. 

Attempts have been made to reduce the amount of silicon, without great 
success. The only means of doing this to some small extent is to crush the 
hard ore finer, mix it thoroughly to make it more uniform and add some lime 
to it. The finer shape will permit more “gas” reduction instead of “‘ direct 
coke” reduction; the greater uniformity will permit the addition of lime 
without danger of “liming up” the furnaces. The four furnaces at Ensley 
can, when properly managed, produce 120 tons of pig iron per day per furnace. 
The blast furnaces could be run so as to be tapped at regular alternating in- 
tervals to furnish 30 tons of fluid pig iron every 90 minutes in three 10-ton or 
four seven and one-half-ton ladles. The saving in avoiding the pig iron to be 
cast into pigs and all the further handling, including expenses of selling, etc., 
would probably amount to 65 to 70 cents per ton (as 3 per cent. of scraps would 
also be avoided). The furnace could thus furnish fluid pig iron at aminimum 
price. 

It is evident from the average composition of the pig, that such iron is 
not directly fit to be used in a basic open-hearth steel furnace, the only place, 
though, where its medium phosphorus contents will permit its conversion into 
steel. Its high silicon would corrode every basic lining at once. The silicon 
must therefore be first removed in an acid Bessemer converter. 

Mr. Luetscher further predicts that it will never be possible to make basic 
pig iron direct from any Red Mountain ore, because the ore contains only one- 
third per cent. of manganese and too much silica. There are four possibilities 
to make steel out of Ensley pig iron, namely to: 

1. Desilicize metal, bought as pigs, cast it into chills and make steel out 
of chilled blown metal. 

2. Desilicize metal, bought as pigs, and pour the blown metal fluid into 
the steel furnaces. 

3. Desilicize metal, bought in fluid state, cast it into chills and make 
steel out of chilled blown metal. 

4. Desilicize metal, bought in fluid state and pour the blown metal fluid 
into the steel furnace. 

Mr. Luetscher describes process No. 4, which he says is the ideal one. 

Every go minutes an engine will bring three ten-.ton or four seven-ton 
ladles of metal, which must be absolutely free from blast furnace slag, and 
accompanied by a small fracture test cast into sand (or into a chill) to give an 
idea of the silicon and sulphur contents for each ladle. One ladle is emptied 
into the Bessemer converter and blown for such a time as is required to re- 
move nearly all or all of the silicon, some or most of the carbon. The sulphur 
will stay the same, the manganese will all be oxidized, go into the slag with 
considerable iron, besides, some iron will be partially lost as scrap. About 10 
per cent. will cover the loss here. 

The “ blown metal” is poured into a ladle, mounted on a truck—drawn by 
alocomotive. As soon as the converter is emptied, the next ladle of pig iron 
is poured into it and treated the same way, and so on. Pigiron can be kept to 
stay liquid four or even more hours easily. The ladle which brings it will be 
weighed full and when going back empty, and the difference credited to the 
blast furnaces as pig iron. Should there be not sufficient supply of pig iron, 
in liquid state, two cupolas will melt pigs. Should there be more iron fur- 
nished than used at the open- hearth, it can be poured into chills in an adjoin- 
ing cast shed, and stored for further use at the open-hearth. Mottled or white 
pig iron may be best treated in this manner all the time, to insure uniform 
distribution of the sulphur. Sundays or during stoppages of the Bessemer 
plant, the furnaces would cast as usual. 

The “ blow metal” wiil be brought to the charging doors of the open- 
hearths, five to six in number, two converter charges of ro-ton converters, or 
three of seven tons, poured in at the necessary time, will make a 20-ton heat 

of steel. By using liquid blown metal five to six heats, by using chill blown 
metal three heats of steel could be made in 24 hours. 

The roper cent. loss at the converters would partially be regained by ore 
or scrap additions. 


The ore for decarbonizing would have to be picked brown ore, with as 
little silica as possible, or other suitable ore. Limestone of sufficient purity is 
easily obtained in the district referred to. The open-hearths have magnesia 
bottoms and sides, silica roofs and the rest as usual. The finished steel is 
poured into a ladle, mounted on a crane truck, drawn by locomotive to the 
casting pit, poured into ingots of about two tons each, and these are charged 
into heating furnaces, as hot as possible, rolled into blooms, billets and slabs 
at the blooming mills. Eventually, the ingots can be rolled ina plate mill 
into ship plates, fire-box and boiler steel, etc. 

Mr. Luetscher would start with one converter, one cupola, four open- 
hearths and three heating furnaces, leaving space and building with a view to 
add one converter, one cupola, two open-hearths and one or more heating fur- 


naces. Following is his estimated cost of the process, taking 16 men per 
turn for liquid pig metal, and 22 men per turn for solid pig metal : 


500 tons liquid pig iron at $r0.... 





Converting into blown metal, labor 24 HOUTS........ecssecsesssssensseee 70 
BLEAM.....rcoccovercccsverecnseseccosebsetssocsscecccce soecosceccecsosesosesecesecaues-serses eoeee 29 
Repairs, interest, CtC.......ccccccorrcsosscove- coscerssseressssons sbkeeeenedénamabsaiies 85 
450 tons blown metal, Liquid..........0. c.ccecceeeeeceeeeeeeeeeeteeeseeeeeseeee $5,175 

When made from liquid pig: 
One ton blown liquid metal..............cccce scrcrccccccercesssracseesesvcsscccees $ 11.50 


One ton blown solid metal...............:ceeeesserseeeee 
500 tons solid pig irom at $10.75...-..00....seeeeeeeee 
Converting into blown metal, labor 24 hours 
BRODM cesecccrcivocccsccsccsccsececnccvecoccccossssooeccescccscsese veces: cece 

Repairs, interest, Ctc........ccccccccccccccere- cosssevcescrseccceess sosecenesseceeseesers 
COKE|, 60 BONG... cccreceercccccrccsecce: vvccvescsccsvccveesceoes coccecsescecoscoecesoucceseesess 





ASO CONS DlOwN mMetal.....cocccccccasce:coscsrscsecrsscsccccccecverosecsevessssseeses 
When blown from solid pig: 


One ton blown metal, liquid...................0+ Jeneatsscabssthe Stes ceatiendodeees $12.75 
One ton blown metal, SOlid...........000+.0+++- 


Twenty cents additional per ton will cover the pouring into chills, stock- 
ing, etc. 

The cost of making steel out of blown metal he estimates will be $7 (or 
less), including labor, repairs, materials, etc, from one ton of blown metal to 
one ton of steel ingots, when the metal is used in liquid state, 

The cost per ton of steel ingots will be— 


I. Liquid pig iron, liquid blown metal .. ...cce. ...cccseeseseesceseeceeeneel eeeeeee G18 SO 
2. Liquid pig iron, solid blown metal.................0000 19 70 
3. Solid pig iron, liquid blown metal...........cccee «+ ive ; 
Ao SOU Hie 140M, SOLU DISWH TACT. .0...ccreccescessrsacretenspureenssodssessesssces 20 95 





The cost of blooming will be $2 perton. The total cost of plant he esti- 
mates as follows : 














To start with completed, 
Bessemer departmeent.............cccccccrssssscecccsees $ 90,000 $100 000 
Open-hearth department..........ccc00..ccceeceneeeees 200,000 280,000 
MEINE TEE cracesivvcénectesscevesseceers 105,0C0 120,000 
General buildings..............csseeseee 35,000 44,000 
Plans and superintendence. ......0....+.0000sseccceee 15,000 16,000 
$445,009 $500,000 


Working capital $200,000 to $240,000 as a minimum. To calculate the 
profits, assuming 450 tons of steel billets would be produced by completely 
direct process (liquid pig and liquid blown meta)), the pig to cost $10 per ton, 
the self-cost to be $21 per ton, the market price to be ¢$26—the profits, Mr. 
Luetscher estimates, would amount for 250 working days to about $2,000 per 
day or $500,000 per annum, half of which sum would already be quite a fair 
gain on $800,000 to $1,000,000 investment. The product, he holds, woul4 be fit 
to be manufactured into cotton ties, barrel hoops, tin plates for canning, 
tubes and pipes, wire rods for telegraph and fence wire for specific Southern 
markets. 

For steel castings and tocol steel the scrap of the steel works could be 
remelted in an acid open-hearth furnace; one of the six furnsces could be 
built for the purpose. Besides any contents of carbon can now be obtained 
for basic steel by the Darby process. 

The question, which may be brought up by misunderstendings, where the 
necessary “scrap would come from for making steel,” may be answered by the 
assertion that no scrap is necessary at all for this continuous process, as the 
low carbon metal will be obtained at will by longer blowing of the metal in 
the converter. The scrap of the works themselves, like crop ends and shear 
scrap from plates, will always find use in the furnaces again.—[Tradesman. 





Concrete and Iron Beams. 

An account of some recent tests of floor beams constructed of cement and 
iron is given in “nginecring, of London. The beams experimented on were 
constructed of Portland cement mixed with coke with a number of round iron 
rods imbeded in the cement so as to assist the beam in taking the tensile 
stresses arising on loading. These beams are more especially intended for 
floor joists, but the inventor always proposes to use them as railway sleepers. 
In order to allow of the floor planks being nailed to the joists, a tongue of soft 
concrete, consisting of one part cement to four of fire coke breeze, is inserted 
to take the nails, which can be driven into it as easily as into wood, and have 
considerable holding power. The mass of the beam is composed of equal 
parts of Portland cement and breeze. In the specimens tested at the age of 21 
days the breeze had been passed through a -inch mesh, whilst for the sever- 
day beam the mesh was '2-inch. The experiments proved conclusively that 
the insertion of the iron rods, which were round and smooth, just as received 
from the rolls, considerably increased the strength of the cement beams. The 
average breaking load of the two concrete and iron beams tested was about 
2,500 pounds, whilst an exactly similar beam, save that the iron rods were 
omitted, broke off short like a carrot under a load of but 431 pounds. The 
adhesion of the concrete to the iron seemed very good, as in no case did the 
rods draw out of their beds, though in certain instances the beams finally 
failed by horizontal shearing through the concrete along the line of the rcds. 


Sheets or Plates ? 

Acurious perversity exists among those who use plates and sheets. A 
boiler maker almost invariably calls his plates sheets, while those who handle 
thin sheets cut in very small sizes call them plates. The custom of calling a 
plate sheet is of very long standing in the boiler mgking trade, but appears to 
be only a shop term, as the boiler makers invariably call a plate by its proper 
name when sending an order to the manufacturer. The habit of calling a 
sheet a plate obtains particularly among those who make tin plate. The sheets 
used in making tin plate are mainly from 28 to 30 gauge and are clearly thin 
sheets, yet by trade they are called “ black plates.” They are rolled in a sheet 
mill and by a sheet roller, but are not known as sheets by those who bandle 
them. The finished product is not really tinplate but tinned sheets. This 
mixing of technical nomenclature can hardly be reformed, but will probably 
endure permanently as an example of the perversity of human nature which 





leads us to prefer the opposite of what we have.—(Iron Age. 
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AMERICAN INSTITUTE OF MINING ENGINEERS. 





For the second time since its organization, in 1871, the American Institute 
of Mining Engineers held a meeting in Cleveland. It was the fifty-ninth 
assembly, and was in session from June 2d to sth, at the Stillman. The meet- 
ing opened with an address of welcome by Mayor W. G. Rose, to which Presi- 
dent Birkinbine responded. Then followed “ Engineering in Egypt,” by R. W. 
Raymond. At the next session there was an interesting discussion on elec- 
tric welding. Some of the papers that were expected to have been read were 
not, but the sessions proved most interesting, and the programme was fol- 
lowed as closely as possible. J.C. Smock, of New Jersey, gave a summary of 
a paper on iron mining in New Jersey. “The Development of American Blast 
Furnaces,” by James Gayley, was discussed at some length. Alexander Brown 
was called upon to tell something about the handling of ore and fuel by ma- 
chinery. “About 1880,” said Mr. Brown, “the increasing output of the mines 
began to be felt, and it became evident that something must be done to facili- 
tate the handling and storing of the ore. This meant three things: First,a 
vessel tonnage adequate to the output; second, facilities for loading the ves- 
sels: and third, facilities for unloading them without delay. The original 
designs for loading the boats at the upper lake ports were so good as to re- 
quire scarcely any change, but it was different at this end of the lake route. 
In 1880, nine-tenths of the ore was taken out of the vessels by horse or steam 
power in small buckets and wheeled to the ore piles. The wheelers called 
themselves experts, ard would allow no interference with their work. They 
even objected to the ore being hoisted by steam power, and the first engines 
put on the docks were throwninto the ships. They soon fourd out, however, 
that the use of steam instead of horses didn’t take away their power as skilled 
wheelers, and allowed the engines to be used. Either the miners had to regu- 
late their cutput by the amount of skilled muscle at this end of the lakes or 
something else had to be done.” 

“The First Iron Blast Furnaces in America,” by W. H. Adams, of New 
York, was a very interesting paper. ‘‘ In the chain of historic evidence,” said 
the speaker in conclusion, “ which secures to Virginia the credit of establish- 
ing the first bloomery in the year 1619, and records for her an almost unbroken 
line of successes in charcoal furnace practice since the Revolutionary War, 
there has been hitherto (by reason of the unfortunate destruction of docu- 
ments) one missing link, namely, the proof of the extensive pioneer work 
done by the Spotswood furnaces from 1714 to 1730. This paper describes 
how I have sought to recover that link, establishing beyond doubt, by 
careful tracings along the mineral belt from the South Anna to the 
R:ppahannock, the sites of the first and second furnaces located and 
worked by the German Palatines and their successors. It is clear that this 
colony was settled at Germanna to open the mines and prepare for the active 
work of the furnaces; that materials of various kinds, which we now find on 
the ground, were brought from abroad for the construction of the first furnace 
at Rappahannock, and for the second furnace at Fredericksville ; and that we 
have here the first p!g iron ever smelted in America from the ore, in a furnace 
in which forced blast was used ” 

“ Sampling Ores Without Use of Machinery,” by Wm. Glenn, of Baltimore, 
was a short but instructive one. In the course of it he said: “ Begin by shov- 
eling the pile (ore which is to be sampled) roughly into the form of a flattened 
cone or flattened pyramid. Say we choose the pyramid. Now make a trench 
straight through the pile, cutting it into two nearly equal parts, and again by 
a trench (at nearly right augles to the first) divide these halves into four nearly 
equal quarters, A part of the ore taken from these trenches will form the 
sample required as follows: Having the wheelbarrow ready begin at the mid- 
dle of any side of the made-up pile and cut the first trench. Cast the first 
shovelful to the right, the second to the left, the third into the wheelbarrow. 
Repeat this order until the barrow is full, then empty it upon the well- 
swept floor intended to receive the sample. Continue in the same way until 
the trench hes passed through the pile, when there will result two rather long 
and narrow piles. Begin the second trench, extending it across the middle of 
the two piles, casting the first shovelful right, the other left, the next into the 
barrow. Proceed the same as with first trench. When done you will have 
shoveled about 690 pounds of ore. As every third shovelful was thrown into 
the barrow, there will result about 2 000 pounds of sample on floor. That this 
is a fair sample of the original pile is based upon the assumption that each 
third shovelful thrown into the barrow was like the first and second cast aside. 
The hypothesis is reasonable and freely to be trusted. Having sample, pro- 
ceed with it after the regulation method.” 

“ ‘The Precipitation of Metals from Hyposulphite Solutions,” by C. A> 
Stetefeldt, of San Francisco, was another valuable paper. ‘‘ Metallurgical pro- 
cesses,” said Mr. Stetefeldt, ‘cannot be conducted successfully without the aid 
of analytical chemistry. The great perfection of lead-smelting in the West, 
for instance, has only been accomplished by the analysis of ores, fluxes, slags 
and all products of the furnace. Ores are mixed and fluxed to obtain a slag 
of desired composition. Account is even taken of the composition of the 
ashes obtained from the coke. The ‘muscular’ smelter has left the field for- 
ever! This state of affairs has been induced by sharp competition, i. ¢., by a 
complete separation of the industries of mining and reducing ores, not by tte 
liberality and wisdom of directors and stockholders to provide laboratories 
and engage chemists, or by their love for scientific investigation.” 

“The Alluvial Tin Deposits of Siak, Sumatra,” by Chas. M. Rolker, of 
New York, began as follows: “The main tin-producing regions of the world 
are known to be England, Australia and the Dutch East Indian possessions, 
chiefly Banca and Billiton. During recent years, the tin of the Malay Penin- 
sula, exported from Penang and Singapore, has been coming prominently to 
the front. France, Austria, Hungary, Germany, Spain, South America, Russia 
and China still present significant figures. The conspicuous part which the 
Dutch possessioas in the Indian Arch'pelago have taken in supplying the 
world with tin, is well known, Tin was discovered in Banca as early as 1710, 














and has been produced there ever since; but the supply has been most 
important since Banca became fully into possession of Holland, in 1821.” 

“Experiments with the Imperatori Process at Croton Magnetic Mine, 
New York,” was read by J. B. Nau, of New York, and “The Refining of Sul- 
phides Obtained in the Lixivitation Process with Hyposulphite Solutions,” by 
C. A. Stetefeldt, were read, but owing tothe fact that the time of going to 
press does not permit it, no mention of the subject matter can be mede in 
this issue. 


WORLD'S FAIR APPROPRIATIONS IN 1876 AND 1893. 








The several States of the Union, as a rule, are making much larger appro. 
priations for their representation at the World’s Columbian Exposition of 1893 
than they did for the same purpose at the Philadelphia Centennial of 1876. 
The table of appropriations made, which is given below, shows this very 
clearly. For sake of comparison Pennsylvania and Illinois, the States holding 
the expositions, are placed together at the bottom, and Illinois is made to fig- 
ure for $1,000,000 in 1893, it being certain that it will vote for that smount. 


STATE APPROPRIATIONS 








States. 1876. 1893. 
PEI Disevses sn onssoivasansbsociensssynndusesestaceactierasoretereasteestenne B- SECO $ 30,0co 
Colorado........... woes esse 10,000 100 000 
Connecticut . «++ 25,€00 25 000 
Indiana......... eves ~~ 5,000 75,000 
Iowa ...... + 20,c00 50,000 
Se geeeus guess ese» 10 000 40,000 
NEN URWED sad vvassie. seeesee. caves. <vaversienshexeviveviues ssqvanive 50,000 75,000 
BRIE Biancsecioncsincnpecetnns<(sseaseusseusas <vtsos sernesvonsecpbenenets 500 50,000 
Montana : 5,c00 50,000 



















West Virginia.. sess 20,€00 40,000 
GO SN ONIIE ssn vtscca sc bencnpencbausa¥ar pancensinvsssnonntesnvbesectehapeseas’ ( SERINDO 65,000 
PIR in obs Sancsistyanas Vowabitbss cuadiovaushicnxssbingienaensssbadinsscen ee aD $ 45,000 
INI s « cobble Varsaniveavesuccsececuecectstabs cisonsenveronwepres psicaaie ye ER RIOO Sane 
ES EEE a rai ee eRe ls SD aaa oe 2,000 era ee > 
Rein sith nnmcubdais contisiutltsnses kssde sonsabeakacheniosussacbsaasseseseesss 10,000 SERSZI6 
Kentucky .. 5,000 rms & we 
Maryland.. 15,000 8 pe 
Michigan... 75,0 >a ZZ. uw 
Stiasincioni : Sonera 
Mississippi .. 5,0c0 “osc 
IN Sia cccstis crac’ Zdsiscn <endae tds cosordtatunessdevancotncinaseaie 20 000 O55, RO 
New York dalins<agoih idhekann ssh deinen naanaalad sae 33,000 fF okss 
itis wolnakn virensenkes ous siiebeaniaswanmibnaednas GeecacStskaands 4,0¢0 230 ° 4 “= 
SN INI ois oss nc sccatasaesedtdewan tectoncktie oe G Obsc dee Mies 7,560 elors or 
IN ah iiias. 6s ve chsh eonvcxxe a eaetvsekgasdounnsasdntsasevmanceuke > $ 300,000 
Idaho..... Saihanldhaus-pueiabaianesndinidiaade sis nonlals heaikddeiebanbdddimanituhe By 20 000 
Missouri.... ns 1§0,000 
Nebraska .. SS 50,000 
New Mexico.. = 2* 000 
North Carolina .......... Se 25 000 
NE rincieik sovncdehecas sekabexiabaine Mibe ghearuvedstsone: cn ne 25,0¢0 
SPUN MINIINE, 2 Gin caceccanstlinseas dha vaunabebeehinmennehcaiiovisl ssc avsaucesccte > 5,000 
WERE OD ssc cn cevsssoseennsersncceseepensssncsences ecspessostues ; =| 100,000 
WF TOMES, ve csv cia sinnianenscesccsvessstévencneces bbs ddeessesececdetnnseus = 30,000 
CREE VIE oes cics-+<s onsesseers cacnesnizontia santa: seachecsenss saceus hp RAG OOD 300,0c0 
BERR seven eicastait<s-shopasvrens skopkutbahea ines vadsedCacbeey oe xaéveveees 10,c00 1,000,0 0 
PMNNIR I san destes tose 4dus sdninaassuia Pan cesthelsvancedseeunne+scanesenesatee TA IOGO $2,775,0co 


It will be noticed that only 27 States appropriated money for their repre- 
sentation at Philadelphia, and that the aggregate amount was only $1,517,000 
Including Illinois with a million, which is certain, 26 States have already ep. 
propriated $2,775,000 for 1893. In case of the Centennial a number of the 
States did not make the bulk of their appropriations until a few month before 
the exhibition opened. Pennsylvania’s appropriations, numbering six between 
May, 1871, and May, 1875, and aggregating $1,125,000, were not solely for that 
State’s building and exhibit, as will be the case with Illinois in 1893, but were 
partly in general aid of the exhibition enterprise. The Centennial authorit es 
solicited stock subscriptions from all parts of the country. Chicago has 10: 
gone outside its own city limits. 

Besides the S:ates and Territories named in the table above, there are 
twelve others, which were neither represented at the Centennial nor have yet 
voted appropriations for 1893. By the most conservative estima’e the States 
will spend five or six times as much on their representation at Chicago as 
they did at Philadelphia. 

The city of Philadelphia voted $1,500,000 in aid of the Centennial. The 
city of Chicago has appropriated $5 000,000 for the Chicago Fair. The Uvsited 
States Government spent $649 250 at Philadelphia, and loaned $1 500,000, 
which was repaid. It has voted to expend $1,500 000 on its exhibit at Chic age. 
These facts tend to show that the Government and the States appreciate that 
the World’s Fair of 1893 will be a far greater exposition in every way than was 
the Centennial ; as, indeed, it ought to be, considering the wonderful growth 
and development of the United States since 1876. 





THE June Cenfury has an interesting frontispiece portrait of George 
Mifflin Dallas, formerly Vice-president of the Uaited States. This portrait 
accompanies the second and last installment of the papers extracted from Mr. 
Dallas’ journal, written while he was American Minister to the Court of the 
Czar Nicholas I. General Sherman’s last speech, delivered at the Press Club 
dinner to Henry M. Stanley, January 31,is for the first time printed in this 
number of the Cen/ury from manuscript dictated by Generel] Sherman before 
the speech was made. This is accompanied by a picture from St Gauders’ 
bust from life of Sherman, and by a poem by R. W. Gilder. The new paperin 
the California serlesis by Dr. Charles B. Gillespie, of Freeport, Pa., and is 
substantially a transcript from his California journal of 1849 and ’so, beirg a 
description of a Sunday in Coloma, in which the rougher life of the mines is 
most prominent—the auctioneeiing, racing, gambling, thimble-rigging, etc. 
Mr. and Mrs. Pennell have papers on “ Play and Work in the Alps.” The ore 
on “Play” is written by Mrs. Penneli, and that on “ Work” by her husbend, 
both being picturesquely illustrated by him. Ia the series of Aterican pict- 
ures a full page engraving by Closon is given of * Springtime,” from a paint- 
ing by Ernest L. Major. In “ Topics of the Time” another popular financial 
study is given, entitled “Modern Cheap Money Panaceas.” There are, also, 


editorials on “ Judicial Control of Contested Election Cases” and “ Law or 
Lynching.” 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

They have struck ore in the west end of the upper level of the American, 
and it is said to be opening out finely. This is news those interested will be 
pleased to hear.—[Ishpeming Iron Ore. 

Three drill holes have been bored at Quinnesec, to test the extent ofa 
deposit of magnetic ore. The first cut about 70 feet of ore, the next two 
showed but little, and a fourth boring will now be made. It is thought that a 
paying vein of merchantable ore will be developed at this point, which, should 
it so prove, would be a good thing for the people of the village of Quinnesec. 
—l[Ishpeming Iron Ore. 

Mr. E. P. Foster, was a visitor to our city the other day. He reports that, 
while Iron Mountain is enjoying the usual quiet in the line of mining affairs, 
yet there is considerable being done with an eye tothe future. The Hamilton 
is said to have madea very important addition to its stores of developed ore, 
although it will be some time yet before they can secure the benefit of it. The 
city is growing, new buildings springing up on every side, and indications 
point to a vast increase of population.—[Ishpeming Iron ore. 

ATICOKAN RANGE. 

W. W. Russell, the well-known civil engineer of Port Arthur, has been in 
town, says the Duluth Hera/d, in conference with Duluth people regarding the 
development of properties on the new iron range west of Port Arthur known 
as the Aticokan range. He informs the Hera/d that he has just returned from 
Ottawa, where he has been looking after an act petitioned for by a large num- 
ber of people, which, if passed, will give the new range a railroad outlet. ‘I 
think,” said Mr. Russell, “that the D-minion will pass the bill within three 
weeks by which a bonus of $3 200 per mile will be granted. Then we expect 
to get aid from the provincial government of Oatario in addition. Just how 
much I cannot say. This road will begin on the Canadian Pacific between Carl- 
stadt and Bridgeriver. It willrun thence 50 miles in asouthwesterly direction. 
The ores on the various properties average 67'2 per cent. metallic iron, 
while in some instances they have gone as high as 71. There is but a trace of 
phosphorus in the ores and practically notitanum. The freight situation is 
most favorable to the shipping of ores to Cleveland and pay a duty of 75 cents 
perton. If the ores be smelted in Canada, the conditions areeven more favor- 
able, as there would be no duty to pay and the Dominion government would 
give a bonus of $2 per ton for allthe pig iron manufactured. Two thousand 
dollars per mile could easily do the grading for four-fifths of the distance. 
The balance needs only a medium amount of work. Ten thousand dollars per 
mile would put the track ready for use.’””’ Mr. Russell reports that diamond 
drills are about to be used on some of the properties. 

MENOMINEE RANGE. 

Things are booming at the Commonwealth Co.’s new find, and at the rate 
they are moving it will take but a short time to finish the stripping. One of 
the working shafts is sinking fast, little or no trouble having been experienced 
with quicksand or water. Drifting is progressing toward this shaft from 
the bottom of No. 1 exploring shaft, at a distance of 80 feet from the surface. 
The other shaft is in quicksand, and progress is necessarily slow, but after the 
ledge is reached the work of sinking can be carried on more rapidly. A gang 
of menare at work grading a weg 2n road to the new find. A steam hoist will 
be put in to sink No. 1 working shaft. The railroad company’s engineers have 
been in Commonwealth several days this week setting grade stakes, etc., and 
Contractor Anderson, of Iron Mountain, now at work upon the spur of the 
new mine, has several thousand feet of the right of way cut out, and has a 
gang of men at work near the new mine.—[Florence Mining News. 

The Dunn mine is “init,” as the saying is, and one to watch the work 
going on there would date himself back to the Summer of 1899, instead of the 
“awful dull year of 1891” During the past week the daily shipment has been 
1,000 tons, yesterday 1,200 tons were sent out; of this 800 tons per day were 
raised, and the remainder taken from the stock dock, which started in with 
better than 40,000 tons. The mine is 380 feet deep at No. 3 shaft, the work of 
the past Winter opening up new underground territory considerable in extent. 
At the south end of the mine is a large open cut down to the ore, being the 
ceiling of rooms previously worked out, an immense block of ore is shown 
which is milled to the first level and taken to the surface through No. 1 shaft. 
No. 2 shaft, which is in the stripping, is out of use; with the great gain made 
by the new 10-foot drums two openings are sufficient to remove the product of 
the mine as fast as wanted. There seemsto be no question but that the ’g1 
output of the Dann will equal that of 1890—/[(ron Range, Iron M.untain, 
May 28. 

At C shaft of the Ludington the sinking is being carried on below 13th 
level As soon as the 14th level is reached a drift will be extended through the 
ore body to the hanging wall, and then make connections with A shaft. The 
management hope to make connections and to be hoisting ore from the big 
vein through C shaft during the present season. The underground work is 
going on nicely, and everything is inprime condition. At A shaft all the run- 
ners in the shaft have been taken out, and the new skip-roads are being put 
in as rapidly as possible, about 350 feet being now completed. It is expected 
that by the time the new shaft-house is completed the roads will be finished, 
and hoisting from that shaft will be resumed with renewed vigor. The present 
decrease in the output of ore caused by the delay which followed the recent 
accident will be made up ina short time bythe better hoisting facilities which 
will be provided in the erection of the new shaft-house.—({Iron Range, Iron 
Mountain. 

For some time the body of ore at the Walpole mine has been lessening 
gradually until now itis almost lost sight of, and the mine is in a state of 
almost total inactivity, only four miners being employed underground. The 
shaft is about 400 feet deep, and for three years has been worked on a vein 





sonal prejudices. 





about 150 feet in length and varying in width. In the three years 16,000 tons 
was taken from the mine. Regarding the continuance of operations we are 
unable to state what the owners of the property will decide upon. The mine 
contains several hundred feet of cross-cuts andis in good shape for explor- 
atory work, which will, no doubt, be started later in the season.—[Iron Range, 
Iron Mountain. 





Lake Superior Shipments ct lron Ore : — 

Like shipments of iron ore from the mines of Lake Superior, for the sea- 
son of 1891, up to Wednesday, May 13, are as shown by the appended state- 
ment: 

MARQUETTE RANGE. 





OAM BION.. cs cccisnss osecscrnncses, exesseuseseeuaponiesins DOOR A AMD CRESTED... ccennececticnesngpassemuaiiis. sx 
TOGA : DEGRA a ccicedeaainl cxcaveewck sy totedann esse cimeeapni sins venngumnanhes eheewendeceneviiad stipes 6,045 
MENOMINEE RANGE, 
Ludington .......00 cuedluitinion by Ghacsbianehuinuey<Sebbemeniesodsets 10,801 
GOGEBIC RANGE 
PT OP icicss ohcbensencciveaccnere ba S GOS TIA ook cic evnvesvnseseine oe E,9OS: NS co ciyenn cxcciese<sysessdentennss 12,846 
POE NORE UE cicannessnccsie tas Spee MEI cari ce nesbogecssceies ies RMU PD scr diccsveedenssonuaesseays . 2,120 
Father Hennejin.......... GNF BIE TIO cci pre nceceichtoncboregs ass WEGIG WORE COSY «.cciccciotcsessnesss vi 5,080 
ORM COCENIE TEN Nia ocr eigs aos ca onc p nauartn abet ine ctu eceeiees baaves sicsapudeaep nedaneuneke ses —— 
MEAT CORNED 5.x: sccntaginnanedsVaotvadent cc bonsiaschaheuchs<atine; ovanksbesseuebeeserdhseebiansen dan unemresiaossesves:, . EE 





Alabama’s Future tn Iron and Steel. 

The future of the iron and steelindustry of Alabama was a subject very 
fully considered in a paper read at the recent Anniston meeting of the Ala 
bama Industrial and Scientific Society. The author, Mr. B F Peacock, super- 
intendent of the forge department of the United States Rolling S'ock Co.’s 
plant at Anniston, held that, while its matchless resources of mine and forest, 
coupled with its transportation facilities by rail], made it easy for Alabama to 
compete, even in the wor'd’s market, in pig iron, bar iron or steel preducts, 
yet something more was needed before the S:ate could take front rank in 
respect of the metallurgical industries. There should be a judicious improv- 
ment of all available waterways, and all raw materials should be manu ‘actured 
at home into finished products worth as much as $300 a ton, instead of selling 
as now in unfinished form at §9 to $30a ton. The natural resources and the 
requisite skilled labor were present to invite and urge such a change. 

In regard to steel manufacture, Mr. Peacock thought that a great deal of 
the output of the blast furnaces would soon be used by the basic precess, not- 
withstanding the narrow-minded policy of the owners of the patent. This, 
for the reason that there are other substitu‘es for the besic furnace linings, 
outside of the Steel Patent Cu’s. rights, that could be used to avoid the unrea- 
sonable payment of $1 per ton royalty. Touching the further objection that 
steel could not be made in the South for along time by the improved basic 
process for lack of scrap, Mr. Peacock said the consumption of old material at 
the present time bears almost the same relation to the consumption of pig 
iron it did some years ago. This being true, there need be no alarm on the 
score of “no scrap.” 

The coming process for steel manu‘acture, however, is, to all appearances, 
the direct one. For many years he had thought the mater over, and always 
considered the direct production of iron and steel from the ore, without the 
intervention of the blast furnace and puddling furnace, as a possibiliiy—in 
view of the fact that a direct process was practiced by the ancients, the Indians 
and the Romans. 

There are two patents of prominence in the country already for the pro- 
duction of iron and steel by the direct process. The Adams is one of these, 
and has gone beyond the experimental stage. The elements of saving in the 
process covered by this patent seem two-fold, namely: the substitution of 
raw ore for pig meta', and the substitution of non-Bessemer for Bessemer 
stock.—[Age of Steel. 





A Copper-Nickel Alloy Flant tor Cleveiand 

We are in receipt of the following communication of general interest : 
TO THE EDITOR OF THE IRON TRADE REVIEW 

If itis sufficiently interesting, you might announce that this company has 
purchased about thirteen acres of land, on the Valley Railway, near Brooklyn 
Station, on which it will immediately erect a copper-nickel alloy plant. Yours 
truly, THE CANADIAN CopPpER Co, 

By H. P. McInTosn, Sec’y-Treas., 

CLEVELAND, O., June 24, 1891. 

We understand, in addition to the above, that work has already com- 
menced on the new plant, which will consist of three or four buildings. The 
works are expected to bein active operation by the first of August. The fuel 
will consist of coal, coke and manufactured gas. We congratulate the com- 
pany upon its wise choice of a location, and the citiz:ns of Cleveland upon 
the addition of a new and important industry. 

Scribner's Magazine for June, continues the notable series on “ The 
Great Streets of the World” and ‘“ O:vean Steamships;” Francisque Sarcey 
being the author of the article on “ The Boulevards of Paris,” and William H 
Rideing contributing the paper cn “Safety on the Atlantic.” The illustra- 
tions in both groups continue to be very rich, and appropriately supplement 
the text, adding to its significant and picturesqueness. Amateur photograph- 
ers will find much to interest them in the article on “Some Photographs of 
Luminous Objects,” with many illustrations reproduced directly from the 
negatives by mechanical processes. The fiction inciudes stories and sketches 
by F. J. Stimson, Bliss Perry, and Maria Blunt. There is also an essay on 
Moliere by Andrew Lang, with a striking portrait as the frontispiece of the 
number; and a calm, critical review on large lines, of some of the most signifi- 
cant features of the Civil War, viewed as illustrations of military science ard 
strategy. The author, John C Ropes, is one of the closest students of military 
history in this country, and one most fitted to treat the subject free from per- 
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LAMINATED STEEL PLATES. 





In the February issue of the Locomotive we illustrated a laminated steel 
plate that came to our notice some time ago. At the time we first received 
the plate it was generally believed that steel was not liable to blister, since it 
is rolled directly from the ingot, and should, therefore, be entirely sound. 
Within a year or two, however, several instances have come to our notice, in 
which steel plates have been badly laminated. The cuts given in this issue 
illustrate two such cases. 

Fig. 2 shows a plate that was cnt out of a steel boiler that had been in use 
only six weeks. A blister developed on the lower side of the second fire sheet. 








HFD.STEAM BOILER 


INSP GINS .CO, 


Fic, 1.—LAMINATED PLATE CUT FROM FiG. 2.—LAMINATED STEEL 
A STEEL BOILER. PLATE. 

It was raised about three inches at the highest point, and as nearly as could 
be judged by the eye it covered an area about 20 inches square. On cutting it 
out, however, it was found that the lamination extended in a thin line so as to 
separate the plates over an area about 30 inches wide and 36 inches long, the 
plate being so evenly separated as to closely resemble two plates, laid one upon 
the other. This appearance is represented in the cut. The outer layer, being 
exposed to the fire, had bulged over part of its extent, while the inner half 
showed no change in form and was free from any scale or deposit. The work- 
manship on the boiler is first-class in every respect, and the material was evi- 
dently intended to be, as the brand of one of the best mills in the country is 
stamped directly on the blister. : 

Some correspondence passed between this office and the makers of the 
plate. A few extracts from it are appended. ‘ We are very sorry,” writes the 
manufacturer, “ to learn of the lamination having occurred. It is not the re- 





Fic. 3.—CURIOUS BLISTER FROM A STEEL ’? 


BOILER. 


sult of any attempt to weld the steel, as some people suppose, but in casting 
the steel ingots bubble or blow holes will be confined in the mass sometimes, 
and, of course, when the ingot is rolled out, the surfaces are flattened together, 
leaving what appears like a blister, sometimes large, sometimes small. Inthe 
earlier days of steel making we found frequent cases of this kind, but in recent 
years skill and experience have enabled the steel men to largely overcome it. 
We watch constantly for it, however, in examining and hammering our steel 
plates, but in this case the surfaces were evidently so closely in contact that 
the hammer did not detect any flaw, either with us or with the inspector at 
the boiler shop; and it did not show up until the heat separated the surfaces.” 

The pieces of plate was cut apart through the middle of the blister, as 
shown in Fig. 1, and one-half of it was sent to the maker forexamination. He 
says: “ The plate shows up very badly, and is certainly a very unusual speci- 








men. In all our years of experience in the steel-plate business we have not 
seen its parallel ; but we have seen defects of the same character, though much 
less extensive. It was caused, no doubt, by slag confined in the ingot. About 
nine years ago we bought some fire-box steel for our own use, from a reputa- 
ble manufacturer who sells a great deal of material throughout the New Eng- 
land States. Five plates out of the lot had to be rejected on account of blis- 
ters, and yet they were sold as the best open-hearth fire-box steel. Such 
defects are likely to occur in the case of ingots poured from the top. It is 
now considered much better to pour from the bottom of the mold, through a 
pipe placed alongside and connected to the molds by undergrond channels. 
Our rolls are cast in the same way. The metal flows more freely, and without 
splashing, and any impurities contained in it will arise to the top more readily, 
and remain there.” Again he says: ‘“‘ The case, we think, is the worst one 
that has ever escaped our hands; and we admit that to one unacquainted with 
the difficulties in the manufacture of steel ingots it has the appearance of an 
attempt to weld steel together. In any case of this kind, however, the weld 
would gradually weaken and not come to a definite termination. Oae could 
readily satisfy himself on this point by cutting off a portion and splitting it 
back to the end of the fold, and noting how suddenly the solid metal begins.” 

It is possible to leave too much of the top of the ingot, in cutting off the 
crop ends of the slabs intended for plates. If the plates are sheared too close 
to the edge of the plates as rolled, lamination may appear on the edge of the 
finished product. This does not seem sufficient, however, to explain such ex- 
tensive internal separation as in the present specimen. 

In Fig. 3 a very curious blister is shown. It occurred some time ago ona 
boiler that was supposed to be constructed of steel, though at the time, not 
having had any such experience, we had some doubts about it being steel. 
The singular feature about it is that it should have bulged so nearly equally 
in both directions. It has been suggested that a small fissure may have con- 
nected the original line of separation with the interior of the boiler, and that 
water penetrated the plate through this fissure, forcing the plates apart when 
it was afterwards turned into steam. This assumption looks reasonable, pro- 
vided the fissure through which the water entered was very small, so that 
steam could not pass out of it rapidly. Very likely, if this explanation is cor- 
rect, the blister was developed gradually, by the entrance of water every time 
the fires were drawn, and its subsequent evaporation when the fires were again 
started. In the original specimen numerous small blisters could be seen on 
the interior surfaces of the large one.—|[ The Locomotive. 





THE COST OF STEEL RAILS. 





The /ron Age lately published a table showing the cost, month by month, 
of coal, pig iron and steel rails for ten years, ending with December, 1890. 
The figures were taken from the books ofa leading mill which ranks among 
the prosperous concerns ofthe country. This company produced its own coal, 
and made the greater part of the pig iron consumed ; but some of the pig iron 
used in rail making is purchased, generally at a higher price than the cost of 
making, so that the cost of the pig iron shown in the table “‘ cannot, of course, 
be taken as the basis of computations affecting the cost of rails.” We have 
calculated the averages by years, from the tables of monthly costs at the mill, 
showing the average cost of coal, pig iron and steel rails for each year, and we 
add the ratio between the cost of rails and of the pig iron, and the average 
yearly prices of steelrails at works in Pennsylvania, as returned by Mr. 
Swank: 









































Vv ost. 
Average Cost Ratio of Per cent. of 
hea Average cost to 
rai's to : 
; » ated price. market 
Yea Coal. | Pig Rails rT price. 
ear. oal. | an. . 
aieaiie —- | OO OO —_ ——__ 
$144 | $2611 $43 31 1.659 $6 12 71 
1 46 | 22 89 43 90 1.525 48 50 gI 
129 | 1897 35 SI 1.889 37 75 94 
106 || 17 21 28 QI 1.626 30 75 94 
ro ) 26% 27 24 1.730 28 50 
ae ae ee 29 05 1.651 34 50 84 
. a 18 21 30 28 1.657 37 12 82 
rze | wm» 28 77 1.654 29 88 96 
I 14 15 26 26 07 1.708 29 25 89 
| I 16 15 83 28 99 1.831 31 75 gI 
Average for I0 years...............++. re ee 18 52 | 32 21 1.739 | 3685 87 








An inspection of the table will show that while the cost of pig has fallen, 
through the decrease in freight rates and improved furnace practice, of which 
so much has been written since Mr. Gayley read his paper before the Iron and 
Steei Institute, the ratio between the cost of rails and pig iron has been re- 
markably constant. This warrants the inference that improvements in rail 
mills have proceeded hand in hand with those in blast furnaces. A comparison 
of the price of Bessemer pig iron, at Pittsburgh, with the price of steel rails in 
Pennsylvania, will show about the same ratios as given above, with rather 
larger variations, extremes running from 1.55 to I 91. 

These improvements in steel rail mills have been made both by building 
larger mills, and on the lines laid down by A. L. Holley, at a meeting of the 
Iron and Steel Institute, in 1881: ‘“ The better adaptation of plant lay in more 
mechanical appliances and in more convenient appliances; in duplicate 
machines where there was danger of breakdowns; in large and convenient 
spaces for the men to work in; in short, in providing for all the operations of 
steel making.” 

The relation between the cost and price has not been so regular. In 1881 
the difference between the mill cost and the average price in Pennsylvania 
was $1781, but in 1888 this difference was only $1.11, and a comparison of 
monthly costs with Mr. Swank’s tables of average monthly prices will show a 
good many months in which the profits were on the wrong side of the ledger. 
Moreover, the tables are probably averaged from the market quotations, 
whereas the average figured from actual sal-s would show a lower price, as the 
large sales are all made at the lowest rates.—|Railroad Gazette. 
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A BICYCLE EMPORIUM. | Entering their four-story building, which is situated at 115 East Third St., 
| you find yourselfin their retail sales room, which is about 120 feet deep and 
One of the oldest, and to day one of the most successful bicycle houses in | well stocked with current pattern wheels, guns, typewriters, etc. Immedi- 
the country, is that of A. W. Gimp & Co., of Dayton, O Established in 1874, | ately back of this is the general office, where a number of clerks are kept busy 
attending to the correspondence and details, which the shipping of so many 
—_ x ie ; wheels necessarily demands. Back of this is the private office, and in the 
hs a) ‘ , rear, the repair shop where skilled mechanics, with special tools, are ready to 
ec : . ' A\ } do anything that can possibly be done fora bicycle, turning out the old 
: machine as good as new. 

The basement is used to store crated bicycles in, and is generally filled to 
overflowing. On the second and third floors, bicycles of all kinds, sizes, 
aif makes and ages are ranged; they vary in size from small wheels suitable for 
LE five or six-year-old tots, to ordinaries 64 inchesin size, and the difference in 
price is almost as marked, ranging from $10 to $135. The fourth floor is filled 
from floor to ceiling with crated wheels. 

Their wholesale trade is increasing every year and as dealers are giving 
them their orders in lots of 100 and more, they are surely in position to make 
prices right. 











IMPROVED DOUBLE RIP AND CROSS-CUT SAW. 











In this mechanical age, builders of machinery are very prolific in the 
| bringing out of new inrprovements to save the largest amount of time and 
labor. The leading concern to recognize the fact that machinery users want 
| the most advanced type is the celebrated Egan Co., which has recently devised 
| a new combined rip and cross-cut saw, with tilting table, illustrated herewith, 
| specially arranged for edging, ripping and cross-cutting ; designed for general 
| use, and specially adapted for pattern-makers and for accurate work. It will 
also be found a very useful machine for furniture and cabinet factories, sash, 
door and blind, also carriage factories. Its construction is very simple, and 
can be changed to suit the work desired in a very few minutes. The column 
y is one entire casting, with the saw mandrel arranged to revolve around acom- 
= 2 =— mon center inside the column, so that when the ripping saw is above the table, 
iw GUMP & CO \\ . SS —————— the cut-off saw is below the table, and for grooving, either saw can be brought 
a) 2) ; a } above the table according to the depth of groove to be cut. The table is of 
j | | }} i <a iron, made in two sections, both sections planed perfectly true, and the one at 
the left of the saw made to work back and forth on rollers, for edging or 
cross-cutting. There are two miter fences for cutting right and left, and one 
ripping fence, all accurately fitted to the table and in line with the saw. The 
mandrels are of. the best quality of steel, running in self-oiling boxes lined 
with the best genuine Babbitt, and driven from a counter-shaft placed clear of 
the column, a decided improvement over all others. The builders recommend 
this machine as the best of its kind made. For further information in regard 
to this, address the originators and builders, the Egan Co., Nos. 251 to 271 
West Front street, Cincinnati, O. 
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Incandescent Lamps and the Eyes. 

It is becoming quite the fashion now for doctors to discuss the evil effects 

of the electric light on the eyesight, and all sorts of paragraphs are going the 

Ve = rounds of the daily press describing the injuries to their sight that people 

Putt MI S&S ~~ § 4 - ~ aA =i ' have suffered from the use of the incandescent lamp. There would be very 

“haa reer oe < A Wee 7 little of this talk if people would only use a little common sense in the matter. 

Many think that because an incandescent lamp does’ not give out much heat 

ye Ui) ort and will not singe their whiskers or their hair, that they must have the lamps 

Se - / / vy Jlil le right under their nose or half a foot away from their eyes and directly level 

MYATE OFFICE. SS Yi A Repair SAgp' | || | a" with them. This sort of thing would be injurious even with a glow-worm 

perio ay = lamp, if there were such things. Incandescent lamps need to be properly 

placed and shaded so as not to cast their rays directly on the eyes, and if these 

| very simple precautions were carried out there would be no need for the silly 

talk about the injurious effect of the electric light on the eyesight.—[Indus- 
trial World. 


they commenced handling bicycles ia 1880, and by persistent and skillful 
advertising, supplemented, and backed up by fair and honest dealings, they 
have gained for themselves an enviable reputation secord to none in their 
line of trade. It has been a keystone in their business to give their customers 
the benefit of every bargain they secure, in fact, the mystic 
words ‘Save Money on Bicycles,” are always associated with 
their firm name. 

Because they sell job lots and second-hand wheels at cut 
rates, it must not be taken for granted that they do this with 
every wheel they handle. By no means. They are agents 
for every American cycle on the market, but, on brand new 
| a current patterns, the list price is rigidly maintained, as is 

right it should be. Another feature which is of great benefit 
to their customers is, that they take second-hand wheels, 
guns, revolvers or typewriters in part payment on any wheel 
: 4 in their stock. The price must be right, but if it is, ex- 
; > changes of this kind are as welcome as cash, and they are 
often a great con venience to the purchaser. 

They are centrally located and have every facility for 
shipping to any part of the country, and, being large ship- 











:' 
q pers can always secure the best rates for their customers, so 
: j that distance is but a trifle to them, their trade now extend- 
‘ a ing to every corner of the United States, as well as Bermuda, 
f 4 Mexico and South America. 

| On many makes of wheels, Messrs. A.W. Gump & Co. 
: are in a position to give local dealers the benefito f manu- 
= facturer’s discount, and the order can be filled either from 


f . the factory or from Dayton, whichever is more convenient. 
The illustration accompanying this article will give the 





3 re reader an excellent idea of the exterior as well as the interior 
E oftheir four-story building, which, though large, is often- 
m times crowded to its utmost capacity, and whichat this date 


(March 15) actually contains over 1,200 wheels, IMPROVED DOUBLE RIP AND CROSS-CUT SAW. 
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WILL VALLEY FURNACES MAKE THEIR OWN COKE ? 





The Youngstown 7elegram, of May 28, after giving the results of the 
recent negotiations by Mahoning and Shenango Valley furnacemen for lower 


associates, and their own selfish interests rather than the interests of those 


coke and rail rates, substantially as detailed in last week’s /ron Trade Review, | 


says: 


the Pennsylvania Railroad, which has persistently refused to concede the rates 
desired by them. While the other lines are acting in harmony with it, the 
belief is that they were willing to grant the freight reduction. 

The outcome so far as the coke men’s position is concerned is surprising 


The furnacemen were convinced that their defeat is due to the policy of | 


and unexpected. Until even last Saturday there were the best of reasons for | 
believing that coke would be furnished at $1.75. Furnaces in the association, | 
and out of it, were given to understand that the $1 75 rate would be made. A 
movement which got into full headway in Pittsburgh, yesterday, explains the | 
quick change of front by Mr. Frick, and the unbending position maintained | 
| large diameter and made of refined steel, running in long, self-oiling bearings. 


by Vice-President Thompson. 


When the Mahoning and Shenango committee were in consultation with | 
Mr. Frick they were run jn upon by a crowd of Pittsburgh iron manufacturers, | 
who, by their words and their presence, demonstrated that they were opposed | 


to anything being allowed which would give the men in this section a chance 
to fairly compete with them. It was this same factor, perhaps, of its own volition 
but now probably agitated quietly by a certain other opposing interest, which 


| 


| 


whom they have solemnly promised to regard; and that therefore the action 
of the executive committee in expelling the Girard Iron Co. from the Mahon- 
ing and Shenango Iron Manufacturers’ Association is unanimously endorsed 
by the blast furnace proprietors of said association. 





PATENT POWER FEED EDGER. 





We herewith present a correct illustration of a new “labor saver ’’—a power 
feed edger, designed with a view of producing a great amount of work at a 
small cost. It has embodied in it many new and convenient devices, is self- 
contained, simple in construction, and does not require expensive operatives 
to run it. The working parts are entirely of iron and steel, and the machine 
is so made that it may be shipped in sections, thus reducing transportation 
charges. The frame supporting working parts is of iron, cast in heavy and 
well-ribbed pieces thoroughly girted and bolted together. The arbor is of a 


The friction feed work is of a new principle, consisting of three power-driven 
feed rolls, and two steel ribbons, the latter being fastened to the underside of 
carriage, extending downward and passing edgewise on either side and 
between center and outsid: rolls. A lever placed in convenient reach of oper- 
ator enables him to engage the center and right hand outside roll upon the 
ribbon, producing a forward movement, and wien carriage has traveled 





PATENT POWER FFED EDGER. 


almost commanded the railroads to remain invincible. The local manufact- 
urers believe they have ascertained exactly who and how many are their 
friends. 

Defeated as they have been by the railroad and coke interests it would be 
impossible for the furnaces to resume operations, if it were not for the consid- 
eration and co-operation of the ore producers. The ore men look at matters 
in the reasonable light which it was hoped others could. They see that if the 
furnaces in this region are not making iron, they will not take ore, and if the 
ore can not be sold, the lake ore mines will be worthless. Conseyuently a very 
material reduction in the price of ore has been made, giving the furnacemen a 
chance to eke out with a small margin. 

One of the results of the five months’ shut down is that the furnacemen 
here are now all positively convinced what several of them formerly believed, 
that they should manufacture their own coke. It would not be surprising if 
very soon a strong company is organized to furnish coke to the furnaces in 
Eastern Ohio and Western Pennsylvania, at reasonable prices. 

Before the Mahoning and Shenango Valleys Iron Manufacturers’ Associa- 
tion adjourned, last night, the following resolution was adopted : 

WHEREAS, The Girard Iron Co., owned and operated by Alexander M. 
Byers, of Pittsburgh, Pa., has been a member of the Mahoning and Shenango 
Iron Manufacturers’ Association from its origin, and has received all the 
a ivantages incident to such membership ; and 

WHEREAS, On December 30, 1899, the blast furnace proprietors, members 


of said association, including the Girard Iron Co., in writing agreed to shut | for fuel, as compared with anthracite coal, of about 25 per cent ; now when the 


down their respective furnaces by January 10, 1891, and to keep them closed 
until such time asa majority of members should, at a meeting duly called, 
vote to resume operations thereat; the Girard Iron Co., having been especially 
zealous in the procurement of the making of said agreement and solicitous 
that the said furnaces should go out of blast, and 

WHEREAS, The said agreement having been faithfully observed by all the 
other blast furnace proprietors, members of the association, the Girard Iron 
Co. has profited thereby, having been enabled to dispose of a large stock of 
pig iron at much better prices than could otherwise possibly have been 
obtained for it; and now, having reaped the benefits of said agreement, has 
resumed the operation of its furnace against the protest of the other parties, 
and has violated obligations which should be peculiarly sacred, because they 
are not enforceable by law, but rest alone’ on the good faith of the obligers, 
now be it 

Resolved, That this association cannot longer afford to count among its 
members those whose motives are so sordid as to lead them to prefer gain to 
honor; a passing pecuniary advantage to the esteem and confidence of their 





proper distarce, to stop same or engage tle reversirg rolJs with the esme 
lever, thus giving complete and absolute control of machine. There are two 
speeds of feed, namely 89 feet and 120 feet per minute, and if desired can 
increase it. The table and frame are made of well-seasoned stock, the upper 
girts of latter being cast iron and all firmly bolted together The carriage is 
very light and stiff; it is provided with rolls running on V and flit track, and 
the length of same is made to suit purchasers. The countershaft is attached 
to machine and has tight and loose pulleys 10 inches in diameter by 6 inch 
face ; it should make 850 revolutions per minute. It is made by the Indiana 
Machine Works, Fort Wayne, Ind. 





Oil Fuel in Canada. 

Recently a deputation of manufacturers waited upon the Canadian Finarce 
Minister and presented him with a petition asking that crude petroleum, for 
fuel, be placed upon the free list. The petition stated as follows: 

We beg to submit the following statement regarding the du'y on petro- 
leum as affecting its use as fuel for furnaces: (t) About three years ago 
petroleum was introduced as fuel for furnaces into Canada under American 
patents, which covers the burning of petroleum with air. (2) The plant re- 
quired for this process is costly, and several manufacturers have gone to great 
expense in putting itin. (3) At the time they put in the plant petroleum 
could be bought f. 0. b cars, at Petrolea, for $1 per barrel; now it is $1 36 per 


| barrel, (4) When petroleum was $1 per barrel there was a saving in using it 





price of petroleum advances there is no saving, but rather a loss, and the 
manufacturers who have put in plant for burning oil lose not only the profit 
they expected, but the interest of the money investedin the plant. (5) Should 
petroleum advance, which is usual in the Fall and Winter months, manufact- 
urers who have putin plant for burning it will have to take out their plant and 
change their furnaces for coal, consequently losing the cost of said plant, and 
having the additional expense of altering these furnaces to coal burners. 
(6) Petroleum in Buffalo is about 75 cents per barrel, but the duty on itis 
$2 45 per barrel, over 300 per cent. (7) In order to avoid this loss, we re quest 
the Government to allow petroleum, when imported ty marufacturers for 
their own use for fuel, to come free. (8) Anthracite coal is admitted free, 
and we respectfully submit that, although petroleum is found in Canada, the 
supply is not sufficient for it to be sold at such a price that it can be used for 
fuel instead of anthracite coal, that the Jabor in pumping from the well is 
much less than mining coal, therefore, the producers of petroleum will not be 
injured by the duty being removed. Oa the other hand, if the present duty is 
enforced it will be a permanent check to our many industries. 
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STATUS OF THE NAIL TRADE. 





The statistics of the production of nails in 1890, recently published by the 
American Iron and Steel Association, are not flattering to the manufacturers 
of cut nails. According to the statement the total quantity of cut nails made 
in the entire country in 1890 was only 5,640,946 kegs, although in that year 
more nails were turned out than ever beforein the history of the American 
nail trade. The output of cut nails has been declining steadily since 18386, 
when they attained their maximum. In that year 8,162,973 kegs of cut nails 
were turned out. The drop to 5,640,946 kegs, in 1890, was a decline in the 
annual output of 2,520,027 kegs, or over 30 per cent. The shrinkage annually 
is shown in the following table : 

Years. Kegs of 100 Ibs. 
8,160,973 
6,908,890 
6,493,591 


5,810,759 
5,640,946 





During these years wire nails have been coming more and more into 


prominence. In 1886 they were not much of a factor, only 600,000 kegs hav- 
ing been turned out in thatyear. This production, however, was doubled in 
1887, when 1,250,000 kegs are credited to this branch of the nail trade. In 1888 
a further advance was made to 1,500,000 kegs, but the gain was hardly large 
enough to make wire nails seem very formidable as coming competitors. But 
in 1889 a decided jump was made to 2,435,000 kegs, and in 1890 the output 
reached 3,135.911 kegs,or more than half the production of cut nails in the 
same time. The following table of the total production of cut and wire nails 
shows how well the demand for nails has kept up during the years re‘erred to, 
so that the falling off in the production of cut nails was not caused by a severe 
depression in the nail trade itself: 


Years. Kegs of 100 Ibs. 





It is stated in the report of the Americau Iron and Steel Association that 
the output of wire nails in 1890 was credited to. no less than 47 works. The 
production of 1891 will be still larger, because new works were started late in 
1890, or early this year, while older wire nail works are enlarging their fac- 
tories and otherwise improving their facilities. With regard to cut-nail oper- 
ations, however, the outlook is less encouraging. From a well-informed repre- 
sentative of this branch of the nail trade we learn that there are to-day only 
about 26 factories now in the field for regular business. New England is 
credited with but one; New Jersey two; Pennsylvania six, of which one is ex- 
pected to be shortly removed to Virginia; Virginia one; West Virginia four; 
Ohio five ; Kentucky one; Indiana three; Missouri one; Colorado one; Cali- 
fornia one, These factories have all told, some 2,876 machines. The total 
number of cut-nail factories in the entire country is 75, with 6,066 machines. 
Less than half the capacity, therefore, appears to be active at present. Even 
in the famous Wheeling district there are but seven factories running now, 
and some of these are operated only spasmodically. It would be of interest 
to state the number of machines in the wire-nail factories, but for some reason 
the wire-nail manufacturers seem disinclined to report this information for 
publication, so that comparisons with cut-nail factories cannot be made on 
that basis. 

Unremunerative prices is the reason assigned for the stoppage of a num- 
ber of cut-nail factories. Nails are down to the level of cost or even below it 
except to the best equipped or most favorably located establishments, and cut- 
nail works are either rusting out in hopeless idleness or being converted into 
other kinds of factories to make products in which competition is not so se- 
vere. Unremunerative prices, however, do not tell the whole story with cut 
nails, because prices are lower on wire nails than at any previous time, and 
can hardly afford much of a profit, except to those works controlling in 
a large degree their own raw materials. Yet more wire-nail works are pro- 
jected, and the capacity for producing wire nails goes on apace. The reason 
for this is, of course, that the wire-nail manufacturers feel sure of their hold 
on the nail trade, and look forward to an increasing business in the future. 
A few of the cut-nail manufacturers exhibit the same assurance concerning 
future trade, and are improving their equipment to keep in the race, but the 
great majority evidently feel that the cut-nail trade has seen its best days and 
that a reaction is not be expected.—[Metal Worker. 





An Englishman’s Views of American Trusts. 

Mr. Plimsoll, a member of the English Parliament, in an article in the 
Nineteenth Century, has discovered that in the United States no less than 
71 large combinations were organized in 1888-9. Some of these include many 
others, in all 490 “trusts” were organized in two years. They have been 
formed to control almost every branch of industry, including the manufacture 
of paper bags, coffins and pickles, and it is computed they include no less than 
$2,000,000,000, or considerably more than two-thirds of the entire manufactur- 
ing capital of the United States. Mr. Plimsoll is afraid that further attempts 
will be made to foster and develop this odious trust system in England, and 
he urges her legislators to rouse themselves promptly to the danger of this 
fearful menacing calamity. He suggests that a select committee or a royal 
commission should be constituted without loss of time, “to inquire into the 
whole of the subject.” 





Long Distance Telephoning. 

An exchange describes a remarkable feat in the history of the telephone 
that was performed in London recently. The Paris end of the line which 
connects that city with London was switched on the Marseilles wire, and a 
conversation was carried on. Words spoken there were distinctly heard on 
the shores of the Mediterranean, 800 miles away. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

J. B. Barrett & Co. will probably erect an iron foundry and machine shop, 
at Wytheville, Va. 

The Cable Iron Car Roofing Co., East St. Louis, has filed articles of incor- 
poration ; capital, $300,000. 

The Stanly Manufacturing Co. has been organized, at Bilesville, N.C., 
with % capital stock of $25,000. 

The manufacture of a newly invented water wheel is to be commenced at 
Dexter, Me., by Witham Bros. & Co. 

A Schenectady (N. Y.) firm are arranging to erect a foundry, at Lansing- 
burgh, N. Y., which will employ about 10co men. 

The J. L. Perry Machine Co., of Chicago, has been incorporated with a 
capital stock of $100,000, by W. S. Hoffman, J. P. McCourty and G. W. Kolb. 

A blast furnace is to be erected at Buffalo, N. Y., on the site of the old 
Union Rolling Mill. Julian Kennedy, of Pittsburgh, has prepared the plans. 

The Metal Construction Co., has been incoporated at Chicago, Ill., with a 
capital stock of $200,000. Incorporators, W. R. Norway, S. M. Randolphs and 
I, T. Dyer. 

It is said that L L. Hillman, Vice-President of the Tennessee Coal, Iron & 
Railroad Co. and his associates, will build a million-dollar steel plant at Bir- 
mingham, Ala. 

L Schutte & Co. are to erect a factory and machine shop at Twelfth and 
Thompson streets, Philadelphia. The building is to be 80 feet square and six 
stories high, with a basement. 

J. L. Weitzel, H. W. Pierson, J. B. Reed and others have incorporated the 
Royal Cycle Co. for the manufacture and sale of bicycles, etc., at Baltimore, 
Md. The capital stock is $20,000. 

A new foundry and rolling mill is to be established by Weber Bros., of 
Kansas City, at Clinton, Mo. The main building will be 6oxr150 feet, and the 
work of erection will be begun at once. 

The Nickel-Steel Co. has been organized, and have made application to the 
Oatario Government for acharter. The company intend to erect smelting 
works at a point on the north shore of Lake Huron. 

Itis announced that a plant for the manufacture of iron and steel on a 
large scale will be erected, at Harrisburg, Pa., within the next six months. 
The enterprise is projected entirely by local capitalists. 

J. J. McDonough, L. M. Warfield, C. H. Dorsett and others have incorpo- 
rated at Savannah, Ga., the Southern Mills Supply Co., to manufacture mill 
supplies, machinery of all kinds, etc. The capital stock is $50,000, 

The Weeks Automatic Car Coupling Co., of New York City, has been incor« 
porated, with a capital stock of $100,000; incorporators, Clayton Weeks, of 
Hobart; Charles Bray, of Kingston, and B. C. Andrews, of New York. 

Henry B. Oliver, David B. Oliver, James B. Oliver, George E. Tener and C. 
D. Fraser will make application for a charter for the Allegheny Furnace Co. 
The company will operate Edith furnace, in Allegheny, which was recently 
leased by the Oliver interests. 

The S. J. McCormick Co., of Pittsburgh, Pa., for the manufacture and sale 
of foundry facing and mill supplies, with a capital of $50,000, has been char- 
tered, at Harrisburg. The directors are John S. McCormick and Frederick S. 
Hamm, of Pittsburgh, and M. Hawley Treadwell, of New York City. 

The East Lebanon Iron Co. has been formed at East Lebanon, Pa., to erect 
a rolling mill at that place. The capital of the company is $100,000. N. E. 
Legat is President, and the remainder of the directory is composed of H. O. 
Nully, James E. Legat, J. R. Beckley, Daniel S. Light, J. B. Irish and H. T. 
Atkins. 





Additions, Enlargements, Removals, etc.:— 

The Paige Tube Co, at Warren, O., will add a foundry to its already large 
plant. 

The Bluefield Iron Works Co., at Bluefield, W. Va., is to increase its 
capacity. 

The Davis & Furber Machine Co.’s foundry, at North Andover, Mass., is 
being enlarged. 

An addition is to be built to the plant ofthe Hoskins & Hinnerth Foundry 
Co., at Highgate, Vt. 

The business of the Lamprey Machine Co., of Lake Village, N. H., will be 
removed to Cambridge, Mass. 

The Chester Manufacturing Co., at Chester, Pa., have increased their capi- 
tal stock from $50,000 to $100,000. 

The Industrial Iron Works, of Bay City, Mich., are preparing to build an 
addition, 255xgo feet, to their works. 

The Hendrick Manufacturing Co., of Carbondale, Pa., have broken ground 
for a new machine shop 140x40 feet. 

The Western Iron Co., of Kansas City, Mo, will remove its plant and 
effects to Kenilworth Station, same State. 

The Scott Machine & Hardware Co., at Denver, Col, are enlarging prem- 
ises to double former size, and will put in several new tools. 

It is stated that the Magnetic Machine Manufacturing Co., at Grand 
Rapids, Mich., will remove its motor works to Basic City, Va. 

The McCormack Iron & Boiler Co., of Albany, N. Y., manufacturers of the 
Heine boiler, will erect a plant at Hudson, N. Y., and move their works to that 
place. 

Itis reported that the car works of Rochester, N. Y., will remove their 
plantto Johnson City, Tenn., where $100,000 will be expended in establish- 
ing it. 

Lee & Hoff are erecting a new plant at St. Paul, Minn., for the manufact- 
ure of boiler tube expanders, which will be double the capacity of the old 
plant. 

The Spang Steel & Iron Co., at Etna, Pa., is to make extensive additions 
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to its plant, including furnaces, new buildings and machinery, at a cost of 
$250,000. 

The F. J. Meyers Manufacturing Co., of Covington, Ky., contemplate 
establishing a branch works at Chattanooga, Tenn., for the manufacture of 
architectural iron work. 

It is reported that the United States Iron & Tinplate Co., at Demmler, Pa., 
will increase its capital stock to $500,000 in order to make extensive additions 
to its plant for the manufacture of tinplate. 

The plant of the Pittsburgh Reduction Co., of Pittsburgh, Pa, manufact- 
urers of pure aluminum, will remove from that city to the new town of Ken- 
sington, on the Allegheny Valley Railroad, abont 20 miles from Pittsburgh. 

Wm. Tod & Co., of Youngstown, O., are said to be preparing estimates on 
a tin mill with a capacity of 350,000 boxes annually, to be erected near Chicago. 
The concern is turning out a large molding machine for the Pittsburgh Malle- 
able Iron Co. 

Messrs. Morris, Williams & Bailey, Pittsburgh, Ps., manufacturers of cold 
rolled steel, have begun the erection of an iron-clad building, 85x45 feet, which 
will about double their present capacity. New rolls, engines and the other 
necessary equipment will be put in, and the present annealing furnaces 
enlarged to meet the increased demand. 

The St. Lonis Age of Steel says: There is pretty good grounds for believ- 
ing that the Iowa Iron Works, of Dubuque, Ia., will be removed to this city. 
Representatives of the company have been here looking over the grounds 
with a view of selecting a site, and if a suitable one can be obtained another 
large plant will be added to our industries. As boat building forms a large 
part of the company’s work, they are anxious to secure such a location on the 
river front as will best facilitate this branch of their business. They employ 
200 men, but expect to increase the number to 300 when they get settled in 
larger quarters. 

Fires and Accidents:— 

The machine shops and bolt department of the Knoxville Iron Co., at 
Knoxville, Tenn., have been destroyed by fire. 

The blacksmith and machine shops, together with valuable machinery, of 
the New York Central Car Works, at West Albany, N. Y., were destroyed by 
fire on the 21st ult. The loss is placed at $200,000, mostly covered by insur- 
ance. 

On the 18th ult., the inserted tooth circular saw department of E. C. 
Atkins & Co., Indianapolis, Ind., was seriously damaged by fire, caused in 
starting up one of the forges in that department, the loss closely approximat- 
ing $15,000, fortunately fully covered by insurance. A considerable stock of 
the goods made in the building destroyed was stored in company’s warehouse, 
so that there will no interruption in the filling of orders. The work of re- 
building will be commenced at once. 





General Industrial Notes:— 

The Lehigh Car, Wheel & Axle Works, at Fullerton, Pa., are again in 
operation, with the exception of the axle department, recently burned. Asthe 
machinery was not materially injured, the forges will soon again be in oper- 
ation. 

The Lehigh mill of the Allentown Rolling Mills, at Allentown, Pa., went 
into operation on the rgth ult. as a spike and puddle mill. This mill has been 
idle several years, and was formerly used in the manufacture of bars, angles 
and girders. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock P. M. on the 17th 
day of June, 1891, for all the labor and materials and fixing in place complete 
the low-pressure, return-circulation, steam-heating and ventilating apparatus 
required for the United States Postoffice, etc., building at Dayton, O. 

The increasing Southern business of the Cambridge Roofing Co., of Cam- 
bridge, O., has made it necessary to open a factory at Chattanooga, Tenn. 
This will be a great convenience to their many Southern customers, besides 
relieving their Cambridge works. The roofing manufactured by this concern 
ranks among the best as is evidenced by this necessity for increased facili- 
ties. 

The Hazelton Tripod Boiler Co., of Chicago, Ill., have changed the loca- 
tion of their office from 170 22nd street to 809 Menon Block, 320 Dearborn 
street. This is a more centrally located position, and they will be more ac- 





cessible to their many friends and customers. They have also changed their 
Cleveland effice from the Hollenden Hotel to 723 Perry-Payne Building, Su- 
perior street, and have placed Mr. Geo. A. Humphreys in charge vice Capt. 
Chas. Hallett, who formerly held that position. 

The Wells Machine Works, of Fostoria, O., have given the Brass & Iron 
Works, of Fostoria, exclusive license to manufacture and sell their entire line of 
well making machinery and tools, and have turned over to them pattern, stock 
and good will in the business. Persons interested in tnis line will do well to 
send to them for description and prices of the latest improved machinery of 
this kind in the market. The Wells Machine Works will make a specialty of 
their pipe cutting and threading machinery and tools. 

Mr. L. M. Moyes, who has, for several years, so successfully occupied the 
position of Manager of the Philadelphia office of the Babceck & Wilcox Co., 
will leave that position July 1st. The Philadelphia office and the district per- 
taining thereto, consisting of the Eastern part of Pennsylvania, Southern New 
Jersey and the State of Delaware will, on that date, be attached to the Pitts- 
burgh office. Mr. W. C. Temple, the present manager of the Pittsburgh office, 
will thus have charge of the three offices of the Babcock & Wilcox Co., at pre- 
ent located in Pittsburgh, Philadelphia and Cleveland, making the entire dis- 
trict of the Pittsbugh office embrace the States of Pennsylvania, Delaware, 
West Virginia, one-half of Ohio and one half of New Jersey. Mr. George A. 
Humphreys, who has been in charge of the Cleveland office, will be succeeded 
by Mr. Paul B. Huyette, at present attached to the Pittsburgh office. The 
business of the Pittsburgh office is reported as being very good for the 
present dull times. The following sales have been made in the last 30 
days: North Americar Construction Co., 104 H. P; J. B. Ford & Co., 960 H. P.; 
Edith Furnace, 250 H. P.; Thomas Furnace, 250 H. P.; Allegheny Gas Light 
Co., 250 H P.; Oliver & Roberts, 500 H. P. 





Mining lron Ore Under Water. 

A letter which we have received from Mr. George H. Stickney, of Balti- 
more, under the date of May 20, 1891, says: “Some eight or ten years ago a 
man sunk acaisson off the shore of Fort McHenry (Whetstone Point) and 
mined asmall quantity of iron ore. He continued operations for several 
years, shifting his tank from place to place. Later, within two years, the 
same man, or some other, has been grappling three or four tons per week of 
good ore from the ledge that crops out in the bed of the river at this point. 
These are the only recent attempts to mine the ore. There is, I think, quite 
a quantity of carbonate ore there of fine quality, but the expense of getting it 
from under water is too great to justify any attempt to recover it.” 

Another correspondent at Baltimore writes as follows: “I ascertained 
from one of our harbor officials that one of the caissons used for obtaining the 
ore was still in the water of Fort McHenry and could be seen at low tide, the 
top having been rusted off; also that when the steam dredgers were working 
in the channels iron ore was frequently brought up and the workmen saved 
it, sometimes gathering seven or eight tons a week. There is an individual 
here who is in the habit of diving for chunks of this ore whenever the water 
is warm enough, and Iam told that he makes a fair living in his competition 
with the great iron mines of the world. I also remember when the Baltimore 
& Ohio Railroad Co. was building one of its elevators at Locust Point, it had 
to blast the iron ore away to give water depth alongside, also that the piles 
driven were steel pointed, so as to get them into the hard iron-stone far 
enough to stand.” 

The ore referred to was largely used as early as 1725 by the Principio Co., 
of Principio, Md. It has long been called “hone,” or “white” ore; hence 
the name of the locality where it is found, “ Whetstone Point.” Swedenborg, 
inhis De Ferro (1734), says that the ore used by the Principio Co. was “ of a 
white or gray color, not unlike the vases of Holland pottery.”—[Bulletin of 
the American Iron and Steel Association. 





A Daring Project. 

One of the features of the coming electrical exhibition at Frankfort-on- 
the-Main will be the transmission of power on ascale hitherto never attempted. 
When it was announced some months ago that it was proposed to transmit 
100 horse-power from Laufen-on-the-Neckar to Frankfort, a distance of more 
than 100 miles, the statement was received with smiles of incredulity, but now 
it seems quite probable that not only will the experiment be tried, but that 
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it will succeed, in spite of the engineering difficulties that have to be sur- 
mounted. The government has been asked to supply line for the purpose, 
and on the system used the expense will not necessarily be at all severe, for the 
use of very high potential alternating currents is the feature of the scheme as at 
present planned. The alternating generator will supply a step-up transformer 
that in turn would transmit its secondary current at an enormously high po- 
tential along the line, to be re-tranformed by a step-down transformer at 
Frankfort to a potential practicable for an alternating motor. A series of ex- 
periments carried out recently at Oerlikon involve the use of pressure as high 
as 33,000 volts on the line. At such a potential the current transmitted be- 
comes so small that the line is a relatively small factor in the losses incurred 
though it be of the extreme length proposed. Nothing can better illustrate 
the characteristic advantages of the alternating system than this beautiful pro 
cess of generating and utilizing currents at a moderate potential, and trans- 
mitting them from station to station at a pressure so enormous that the losses 
in transit become insignificant.—[Electrical World. 


BUSINESS OPPORTUNITY. 


Phoenix Iron Works of Cleveland, Ohio, for sale. Manufactures Hoisting 
Machinery and Steam Engines. Good, established business. Small capital 
needed. Public sale Juve 19th if not sold sooner. Address, 

F. A. Quail, Assignee, 219 Superior St., Cleveland. O. 
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Tt is not a Dead, but a Live Klastic Packing. 


That will pack a Steam, Water. Oil, Air or 
Ammonia Rod also a Smooth, Fluted, Out- 
of-Round or Vibrating Rod, an Engine, 
Pump, Ice Machine, Air Compressor, Steam 
Hammer, Rotary Rod or any rod that has 
to be packed, and keep it tight without 
pressure or friction, as it works automatic- 
ally. 

We will prove this by yourself. If you 
‘will send for enough to pack a rod, we will 
send it on 30 days’ trial, and prove to you 
that the ‘Sensible’? Automatic Packing is 
the ‘‘ Best’ made, therefore is ‘‘ Cheapest.” 


SOLE MAKERS: 


Sensible Automatic Packing Co., 68 So. Canal St., Chicago, Ill. 
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AMOS CARCGCRAVE, YORKVILLE, ILL 


HE left-hand cut represents GARGRAVE’S PATENT SHEARS, a machine for cutting bar 
iron and steel. Itis very compact, and by its peculiar construction will do as heavy 
work as many Shears three or four times its size. It occupies a floor space of but 12 
x24 inches. It has a device for holding the bar while being cut, thus enabling one 
man to operate it. This device can be adjusted. instantly to hold a bar of any thick- 
ness level and square with the machine. The knives are in plain sight, so that the 
operator can cut to a pencil mark exactly. Steel and wrought iron are used largely in 
the manufacture of these Shears, and each one is supplied with a good hickory lever. 
The parts are interchangeable, and should any repairs be needed at any future time, 
they can be furnished and will fit. One man can do the work, at one pulling down 
of the lever. It isnot necessary to hitch the iron forward two or three times to com- 
plete the work, as is the case with many shears. They are made in four sizes. 





sGARGRAVE' slicanncs By 2 The cut tothe right represents GARGRAVE’S IMPROVED PUNCHING MACHINE. It i 
{very compact, and occupies a space of 10x20 inches. No expense is spared in it: B=™ 

manufacture, and it is a first-class machine in every particular. It is made in twosizes U4 
Ba@= The prices of shears range from $16.00 to $25.00 and they will cut colc 
iron up to 4x2 and % round. The prices of Punches are $30.00 and $40.00. They & 
will punch ¥% inch hole in % inch iron. A liberal discount to the trade. SN 
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me Babs Patent oe le ak Slik I i¢ ft. - in. Long; Without a Seam. 
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Steel and Wire 
Hangers,. Etc. 
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THE BELDING PATENT LOCK SLIP JOINT TROUGH, Manufactured by THE CANTON STEEL ROOFING CO., Canton, 0. 





IRON AND STEEL MARKETS. | 


PIC IRON. 


CLEVELAND (f. ©. b. cars, met cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No.2 
Foundry, $15 80; No. 1 Gray Forge, red’ short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


Curcaeo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@17 00; Southern Coke No. 2 Foundry, $15 50 
@16 50; Southern Coke No.3 Foundry, $15 00 
@16 00; Southern Coke No1, Softeners, $15 50 
@16 sad ; Southern Coke No. 2, ie $14 75 
Gis se ; Ohio Silveries No. $17 75@18 8 753 
hio Silveries No. 2, $16 5@ 1875; Ohio 
Strong Softeners No. 1, $15 co@19 02 ; Ohio 
Strong Softeners No. 2, $17 25@18 25; Lake 
Sup2rior Charcoal Nos. 1 to 6, $18 00@19 00; 


Tennessee Charcoal No. $18 co@19 00 ; 
Tennessee Charcoal No. 2, $17 59@18 50; 
Southern Standard Car Wheel, $21 00@23 00 ; 


Tennessee Standard Car Wheel, $00 00@00 00. 
CINTINNATI (reported by Rogers, Brown & 


Co): FOUNDRY Inons—Southern Coke, No. 1 
Saga $15 0G 2 EME a ing Rock Coke, 
No. foundry, $ 1750; Jackson Co. 


aeons: Coal, No.1 | ak ry, $16 1700; Ten- 
nessee Charcoal, No. 1 foundry, $:6 5°@17 50; 
Hanging Rock Charcoal, No.1 founary, $20 $20 
@22 00, MILL IRons—Standard Southern Coke, 
grey forge, $13 00@1; 50; Standard Southern 
Coke, mottled, $12 50@12 75 ; Cold Short South- 
ern Coke, grey torge, $1275@1300; Strong 
Ohi» Neutral oke, grey forge, $15 00@15 
CAR WHEEL AND MALLEABLE—Standard Ala- 
biamiCar Wheel, $20 oo@20 59; Tennessee Car 
Wheel, $18 50@19 50; Lake Superior Car Wheel, 
$.9 0@20 50. 

BUFFALO (reported by Rogers, Brown & 
Co): Mahoning and Shenangy Valley strong, 
No.1 Found’y, $ 7 00@0000; Mahoning and 
Shenango Valley strong, No 2 Foundry, $16 00 
@oo 00; -hio Softener No. 1, $ 7 0 @oo 00 ; Ohio 
softener No. a. § 6 00@00 00 ; Jackson Co., Sil- 
very No 1,$.825@o000; Jackson Co. Silvery, 
No. 2, $(7 25@o0o0 00; Lake Superior Charcoal, 
$18 50@oo 09; fennessee ee ye $18 50@o0 00; 
southe n Softener No. 1, $19 25@oo 00; South- 
ern Softener No. 2, og so@oo co; Southern 
Strong No. 1 Foundry, $17 0o@oo 00; Southern 
Strong No. 2 Found: y, $16 25@o00 00° Alabama 
Car Wheel, $22 oc@22 50; Hanging Rock Char- 
coal, $23 00@24 oo. 


LOU SVILLE (reported by Hall Bros. & Co.) 
Hor SLast Founpry—Southern coke No. 1, 
$ta 2 5@14 So Southern coke No. 2, $13 75@14 00; 
Southern coke No. 3, $13 25@13 50; M mapa! 
Val ey (Lake ore mixtures), $oo 
Southern charcoal, No. 1, $16 17 00; uth: 
ern charcoal, No. 2, $16 : Missouri 
charcoal, No. 1, $17 00@17 oT if ssouri char- 
coal, No. 2, $16 50@17 00. ForGE—Neutral coke, 
$12 50@13 00, Cold short, $12 50@13 00; Mot- 
tle 12 00@12 25. CAR WHEEL AND MALLE- 
ABLE +Southern (standard brands), $19 50@ 
2 0:; Southern (other brands), $17 50@18 00; 
Lake Superior, $20 50@21 50. 


St. Lours (reported by Rogers, Brown & 
Meacham): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 75@15 00; southern Coke No. -, 
$ 400B14 25; southern’ Grey Forge, $13 5°@ 
13 75, Southern Charcoal No.1, $177 sad 
Sou inern Charcoal No. 2, $17 23;@1 50; Misso 
Cha -coal No. 1, $15 50@16 00; Missouri sissourl 
No. 2, $15 o0@ ts 50; Ohio Softeners, $18 0@ 
19 30. CAR WHEEL AND MALLEABLE IRons— 
Lake Superior, $20 00o@20 50; Southern, $19 oc@ 
2(00, CONNELLSVILLE Coxs—Kast St. Louis, 
fo 00; St. Louis, Jo 00 


DETaolr (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$18 00@18 50; Lake Superior (coke) Bessemer, 
$:8 co@18 50; Katahdin (Maine charcoal), $23 50 
@24 00; Lake Superior Coke, Foundry, ail 
ore, $18 00o@18 50 ; ke Superior Coke, Found- 
ry, all ore, $00 00@00 00; Standard Ohio 
Black Band, $1800@1850; Southern No. 1 
$16 25@16 50; Southern Gtay Forge, $14 00@ 
.450 Jackson Co od jonte! si Silvery, $18 25@ 
1875; Old Car Wh co@co oo. Connells- 
vi'le Coke, Jfoco 


LOU (SVILLE (reported by Geo. Hull & 
Co,; Southern ke No. 1 ee $14 59@ 
15 oo, Southern Coke No. 2 Foundry $13 75 
1425; Southern Coke No. 3 Foundry $13 25 
1375: Grey Forge, $12 75@13 25; Southern 
Coke Silver Grey, foo o0o@oo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 oo; Car Wheel, 
$17 00@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $1:00@:6 25; No.2 Foundry, 
$:5 00@ .6 25 ; Grey Forge, $14 00@14 25; White 
and Motfled, $13 00o@13 50; Warm Blast Char 
coal, $18 co@20 00; Cold Blast Charcoal, $20 00 
(@27 00 ; Bessemer, $15 75@16 oo. 


MERCHANT IRON AND STEEL. 























Flat Bar 
1h to 4 DY H tO I AMCHL.......cccccceeccceecees eocceeee I 80 
4% to 6 by % go 
‘e ~” 6b 20 
t go 
1 & oo 
*, te 20 
1 to 1% inch 1 80 
oo 
20 
80 
30 
5° 

KH to 

GF iictnccckcceadincinsenkchecaansdmisiisesemiosesion 240 
ome .2 60 
hahaian g 00 








Half Oval and Half Round. 
















































































to 2 inch 2 9° 
tor inch 250 
te % inch “8 10 
1 Bo 

oo * oes 4 

pressor Band. 

% to Se by and 5-16 = ganaeRe wosceveneeecosse® OO 
Sieh by tad sai inch adbie ebeiccciitecassenae 210 

% to 8 nch * 
te & 4 | oe 2 jon extnns cece exsnne'o § xo 

Hoops. 

1% to 4, Nos. 1g to 15. 2 60 
1% to 2, Nos. 16 to 18 2 70 
1% to 2, No. 19. 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. ar 5 00 
1% to 2, No. 22 3 I0 
15-16, 1 and 1%, Nos. 1 - 15 2 80 
15-16, 1 and 1%, Nos. 16 to 18 2 90 
15-16, 1 and 1%, Nos. 19 and 20........... civeaansel 3 00 
15-16, 1 and 1%, No. a1 3 Io 
15-16, rand 1%, No. 22 3 20 
> Nos. 13 tols 3 00 
, Nos. 16 to 18 3 Io 
» Nos. 19 and 20 3 20 
No. 21 3 30 
, No. 22 3 40 
13-16, PIs BO BG sevcces ccccess covecnosotnaneneesoeee eeee3 20 
13-16, Nos. 16 to 18. +3 30 
Fe Ns ED CUE Biisvcccsccoscesecsvosseunneeerecsecntin 3 40 
renee 3 50 
Eas MI. Siiscchycncccpeseerecocscsconmencccbensncccesesceiinl 3 60 
9p REO, BE BO BS ncccocoesccesccccsoncesesocecoccsseosorsces 3 30 
5 IIs BU WD Cinccecoccnncoversscosnecbestsbouseste +63 50 
; Nos. 19 and 20 bi +3 £0 
pO DE crncsnrvessoncoese seasebebontibonsecensee +63 70 
YS } eee o+003 £0 
SAME, SEO, TR WO Si ccrcs conescnscosenscoscocncsnonnnseton 3 50 


11-16, Nos. 16 to 1 






































ocnxetl ,o 
11-16, Nos. 19 and 20...... : 80 
11-16, No. 21 3 90 
I UEEE, Uc con ccak'enawhe Senvtenahbnes deocetese ocesiinad 4 00 
» Nos. 13 to I5....... 3 &o 
Nos. 16 to 1 4 00 
Nos. 19 and 20 4 10 
pin. MIR ucadihsnesdeseadencaseveves Guedsvenecerestsvecsocaniia 4 20 
SING, TD sccatsamsianessedbabeassl bones 4 30 
, No. 2g 4 
Light Band. 
1% to 6 by % to 3-16 in 
1% to 6 by Nos. 11 and 12.. 
ttor By 26 0 9-16 in 
1 to 1% by Nos. 11 and 12........... 
and 13-16 by % to 3-16 in 
and) 3-16 by Nos. 11 ao 12. 














| 9-16 by % to 3-16 in. ........ ) 

16 by . s: and 12 : 4 
4 to 3-16 in 3 60 
by Nos. 1: and 12 370 


Wagon Sox Iron. 


nch, “33 and 14......3 00 
inch, - ” ” 11 and 12......3 10 
inch, e ” 1g and 14......3 30 
































No. 10 to 14 2 65 
No. 15 to 17 275 
No. 18 to 21 299 
No. 22 to 24...... 3 15 
No. 25 to 3 30 
so. a 3 40 
No. 3 5° 
fron Boiler Pilates. 
Tank, % inch and heavier 2 60 
C No.1, bi os 2 8 
<a I < OF qetnnsenesees eccccseseosces, 3 I0 
an. “ eovccccsecccccoccccccoscsesS GF 
Extra Flange, “ : ; 
Solid Fire a 5 10 























SCRAP IRON AND OLD METAL. 

Net Tons 
No. 1 R. R. wrought scrap............ acontinnens -$19 00 
No, 1 wrought scrap. 17 00 
No. 1 Machine cast scrap. 12 00 
Iron axles. 24 00 
Axle turnings.............00 ee 
Wrought taming (free from cast)... banwuespese 12 00 
Cast borings...... 8 oo 
Uncut wrought iron boilers................... II 00 
Steel = plates 17 00 
Grate 8 oo 
Pipes bv fiues (Clean) 13 50 

















Tank iron voone 13 50 
Hoop and band iron 10 00 
Sheet iron 9 50 
Wrought drillings................... entehasenhesnnnet II co 


Malleable iron...... 


R rted by Messrs. BLack & PoLtocg, Cin- 
nnati, O.: 

Railroad Wrought.................. a 

No. 1 Country Wrought...... 
BROWS PIB vreceveicercosicsnenss.cccesse 

Machine Castings................cc0+-sseseecssseeees 
i: ( and Sheet 
Casting Borings 
W-angkht Ternines.... 




















CLEVELAND ROLLINC 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and oe, Steel An 
Barrel Hoops, Wire of 


les, Forgings, Bar and Spring Steel Steel Street Rails, Steel Oil 
1 Kinds, Iron and Steel Boiler Plates, — and Black 


Sheet Iron, Corrugated Iron Roofing. Sheet 





THE CAMBRIDGE IRON & STEBL Co. 


MANUFACTURERS OF 


SHEET IRON avo SHEET STEEL 


FMBRDG AS oquared Rooting Sheetsa’S dpecialty, EPMBRIOG, 


CAPACITY Ran 


= 
%p FINED \ee 


2° 


Corre SPONDENCE 





— 
> 


Sop: TSTEY 


— 


OF Fice=«° WORKS GAMBRIDGE, OHIO- 





Magnetie Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


——— rus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
Ss 


and non- 
respondence solicited. 


semer ore converted into Bessemer Ore. 


Samples treated without charge. Cor- 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, Pa. 


ALDRICH CourRT, 45 BROADWAY, NEW YORE 





DALLIBA, CORRIGAN & CO., | premspyRcH & WHEELING COAL CO., 


DEALERS IN 


Iron Ore & Pig Iron, 
Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 


OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., ~ 
Commission Dealers in 








trom = Ores, | 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 























I clea neees octenien we 275 
| 3 15 

Flange 3 45 

Marine Flange fpeseenencete 3 85 

Fre BOX.......coesseorrcsccceresccccesseescscesees 455 
Above | includes plates 90 inches wide. 

go to Gin. wide.............0 ecoupsteneccenh Kc Db extra 

O65 OP BOW ER. Wie Orccesseccccnsncascccesscseses c 

too to 104 in. wide.............0. eccsenccecocs ce 

104 to 116 in. wide...... pecial 





American Cast Too! Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 


1 to2in. inclusive dees 

































09 
9-16 to % in .09 
7-16 to "i NE GE BB Oi cnccccantdeccccacnsense 10% 
% to 4 in...... II 
to 11-16 and 4.. rots 
SE 8 RR a II 
to.9-32 uae 6% to7 in o 12 
BG Ei cccccececcecccncconesessess cooee ecnvecee: mendnncoenonovensess 14 
Fiate. 
cts. Bs 
2 to 9-16 wide by 2 to % thick..................00ccc00e+ « 
Bessemer and O. H. Steel. 
Machinery.......c.ccescrseeseres base price, : 75 
Tire em . 275 
ae pekeneiaaadibenaeiio san “ B25 
Sleigh Shoe a 275 
OB GRR cccces emcee sesceecsevns ssevconsenee ve 8 00 
Cutter Shoes, tapered and burr. * 3 00 
. English Tool Steel. 
essop’s 16¢ 
obson’s a 1 ne -16¢ 
** Choice” 6c 
Burden Boller Rivets. 
¢ #%, 11-16 and % inches diameter....... sceeereeg OO 
ridge , %, 11-16 and % inch diam............ 4 00 





J. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CoO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


trom Ore, 


Perry-Payne B’ld’e. vieveiand, O. 


THE CONDIT-FULLER (0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 











Cleveland, ~ Ohio. 
Sam’l. L. Matner, Fred, A. Morse, 
Prest. & Treas. Sec’y. 


Cleveland tron Mining Co., 


Dealers in Iron Ores 
from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 
CLEVELAND OO. 


} 
| 
| 
} 





| 
| 
| 





MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons dai ly. 


Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


«ke Shipping Point. Lorsin 0 
JaS. PATTERSON, Sales Agent. 





PETER GERLACH & CO., 


MAKERS OF 
Saws, Towls and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leop 
ard streets. 


Cleveland, ©... WJ. 8. A. 


‘Yartman’s Patent Inside Sliding Window Blind 


is the most 
popular Blind 

America. 
Architects & 
builders 





economy. 
Net Com) 

The Only 
Blind that ia 
furnis’d with 
an automatic 
Burqlar- Proof 


immense mag- 
nitude, and 
may save you 
many times 
the cost of 


biind tha 
gives entire 


o0o00000!3 


~*~ satisfaction. 
Thousands 

are In use. 

Agenis wan:ea Sereeese, Send for illus- 





trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, “73 Seer" 


‘Tem Iron TRaApDP Review. 














MACHINERY SUPPLY MARKET. 














Boston Belting Co’s standard................. 
- ” a —«_«s TSS 





Perr iiti rier 


Cleveland Rubber Co. extra standard dis ont 
Shults Raw Hide Leather Belting, single, 


Pertti 


Hoyt’s Short Lap 


Alexander Brothers’ pure oak teanel - 
Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co....... 


Perrererrrtetietttt tt 


aeeeeeeneees eaasereeereewoorens 











eee eeereeeeceeeeeeesseeeeeesseeneeseerareseeerecees seeeee 


Cushman’ . Aan Jaw Saappensent..... 








ad Brass Workers. ensesnouted dis 30 





Wescott’s Beroli Combination 
“ 


nee Giant = 
Horton’ s Sareea 











sane ereeececeseceseereeseneses! 











Skinner’ ~ canines Lathe. 
We Independent Lathe. 
— Lathe.....ccccccecseees dis 40 





Cutters and Reamers. 


ener eee eases enenceces Ceeeseeeeerseessecees| 


Pratt & Whitney 
Brown & Sharpe, Laowy A - gaa ieakaell  ~ 15 














.ron, steel points 
Drill and Drill mare 





aorse Taper and Straight shank io, 
parece Straight shank cee 
" 















Standard Bi Drills : 


Emery Cloth and Paper. 
Barder, Adamson & Co 
. H. Ba 












Kearney & Foot 


SS oa EN NRE. 








Reynolds Bros.’ Hand Cut 
ndustry File Works, hand cut 





w 
Hd new liet, Jan. 15, 1887 
Heavy hamnaers and ~ sae under 5 in " 
over 5 hs 14c, new list. 














eeececse 


Sie of hate inches 5-16 if % I 
7 § 4 athe 
Hexagon ....... 1336 1% 5% 5 
Washers 8 ‘ 4 4 
In lots ies than 100 Bs, @ +0 
boxes add 1c to 
"ail (wire. 
md ul dis 7o &1e 
Fay y italis, - a = rate 
Car 1ots..........se00s 30 
Less thea car lo 40 
Oilers. 
Zinc and Tin . - 
EONS OE CORO ciciiscrsnescscasecicenscen-vened 
Malleable soy yy -—adlndd No. 1, $8-60; + pe 
MO. 8, $4.40 B AOS........cccseveseesess / To@iomere 
























































Boston ne oe 

can Packing Hemp 
Russia Packing ps 
Italian Packing - 
Plumbago Piston 
Morrison’s “ 
Square Flax“ ....... 

OO a as Fs H i> 
MEDOEINIOS MOD WE cccstctcscdiscssceccescsisensbinsd & Ts 
Picks. 

Pulleys. 

Iron ty mamas TSW bocrcccocsccorecccscceed dis 45 
Medart dis 55 
Split Wood. utiage A ecadbeteessdaasensnesoota dis 59@55 
Rivets. 

Iron, Thousand, list November 17, “ 
ase 
Iron, Ordinary , Cooper’ 2 Block and wm) 
list Movemioes 17 
Copp “dis se@igetso 
Rope. 

Manilla, % inch and ove...............ss0«++ Dis 
Sisal, % "Emch and OWE .....c:ccscscsscssesseoees 3 Da 
Sand Paper. 

Fy fe ee 
RO, ES dis4o 
New England Flint 
Barton’s Garnet 20 
Saws. 
Disston’s Circular 
“ a: 








eer er) 


iti ity Star. 
Saw Swa Disston’s 
Atkins’ Cicular Saws 40845 
_ Mill, nd and Drag Saws..dis 40&10 



















































wt W00d BAWS..cccccee cescseecs one coors Gis 40810 
“  Bilver Bteci Diamond 
Cross-cut Saw6.............. dis 7oc per ft 
¥ Dexter Cross-cuts............ dis ~ 
* Wee eae dis - 
“ Tuttle Tooth Cross-cuts..dis ” 
- * — Cross-cuts........ dis oe 
o.1 PRINED ccncserencscnepossecensonsil r 
No.6 =a: ps 
Excelsior Saw Tools. ..$6 per doz 
Perfection * __ .eematensnsonen . 
Detroit Saw Works, Circular................ 
* " a Se 
“ ity o Mulay a 
Screws. 
Wood Screws— New List 1890. 
Fiat head iron...... .. Us 72%4 
ES 2 See dis 67% 
Flat head brass. --- dis 72% 
Round head braszs...... dis 65 
Square Cap..... is 65 
Hexagon Pp dis 60 
ye ae dis 
Machine, flat head, iron...............ccccse-e+e+s dis 65 
Machine, round head, iron..................0..+« dis 60 
Bench and hand— 

EE Re dis 75@7s&1e 
Coach, patent gimiet point.. posnnateneeced 7s 
Shovels and Spades. 

Ames’ list November 1, 1885..........0.-seeeeees dis 20 
WORM IIB o.0ccovcecceccrececcccscons cosvocceseseecesseseocoed dis 5.25 
Hussey & Binns, railroad................0000+ dis 8.00 
Taps. 

Cards, Hand and Nut to 2in.......... Ais 50 
Carpenters’ ” - ea RAE ESS dis 50 
Morse - ? ©. seeeiaane dis 50 
Pratt & Whitney - “ new list dis te 
Machine Screw Taps is 55 
Pipe sage to 2% in eiaeaae dis 70 
Stay Bolt Taps..... dis 25 
Stove Bolt Taps... --.dis 50 
PI DEB ccccezccee soces dis 40 


Twine, BC. B. 
No, 12, Flax Twine, % ond ¥D Bajje... .~ 
No. 18 ” 48 Sepobe 
No. 36 o “ oe "16e@ @27c 
2-Ply Hemp. 6 & 4 p: net (Spring Twine © KC 


3-Ply 12@14Kc 
“Ply “ i” B Dalia. “11@11 














Palmer’ s Gear Cutting Attachment 


CAN BE USED ON ANY SCREW-CUTTING 


LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.. PHILADELPHIA, PA. 





NDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


Privilege to make estimates solicited. 







































































Vises. Tinned market Nos. © to 18............. ..-0++ ans 67% 
Solid Box dis 6 | Tinned Broom Wire..........c....dis ie 
Parker's. Ais 20@25 Soneeied Temen, 8 ON 9.2.0.0 0000 coveseeeslS 75 
Prentiss. -dis 20 Grape, Nos. 10 TO tO LA .ccscvevevseseeeee GS 75 
ae dis a0 Stubs oe stest sesasereree$6.00@D dis 3 
se Falls. a dis 40 Wrenches. 
os be Coe’s genuine, 4 s 
Wire. CUltUTAL.......0ecereeeeeee eeeceees stercecseseGiS 75810 
echanics’ dis ss&1 3 
New List, sen 18, 1884 | Bemis & Call’s Combination ..............0.0«« 235 
Brass and copper Donohue’s Engineer..............0..+ evesvesGlis 208210 
Bright and annealed, 2 o@18.. 7 me ito Sess cer's Diop For < 2 fe 
8 n Spencer’ orged #2 
ad os Nos of, a7gg6- als 108& H William’s dis = 
Gepoeres Nos. o to 18, market list.dis 5 Alligator - Ce ettseeveed dis se 
vanized Nos.oto18 ‘“  cosesnendl 65&5 
a 
Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Holsting Machinery, Geared 
er Direct Acting, fer round er 
Gat repe. 

Wire Rope Haulage 
Machinery, 


Endless or Tail Rope 
Systems.) 
CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Vaive Steam Engines, Sheaves, 
Cages, Buckets. Etc. 


narsend for Catalogue D. 134 N. Main St., AKRON, OHIO. 


BOSTON BELTING CO. 


ESTABLISHED 1828, 


(Oldest and Largest Manufacturers 


In the;world. 


VULCANIZED 
RUBBER 
GOODS § 


For Mechanical 
purposes. 
—o— 














STREET, 
BOSTON. 


100 Chambers St., New York. aes to 150 Water St., Cleveland, Ohio 
161 to 165 W. Pearl St., Cincinnati, Ohio. 109 Madison St., Chicago, Til. 





THE THOS.D.WEST FOUNDRY. C0. 


CLEVELAND. O. 


IRON. CAS TING, 


DAILY MELTING CA PAC TET» S 

FA CTLITIES FOR ECONOMIC 
SMOOTH CLEAN CASTING & 
DUPLICATE WORK A SPECIALTY 








F. A. SACKMANN, 


125 Champlain, Cleve nd 









STEEL ALPYABET S SECTION OF CONVEYOR. 
OEE LNAME Ait Detachable Roller and Cha'n Belting. 
MADE IN ALL SIZES OF 


Malleable Iron 1 
and Steel, 9 


DESIGNED FOR 5 


Elevators, 
Conveyors, 
Drive Belts, ete. 


For handling materials of all 
kinds. 





Steel Name Stamps (1-16, 3-32 
or inch letters, 15c. per letter 


Kastlake Metallic Shingles, 


Unequaled for 
ROOFING AND SIDING. 


Manufactured oe 





nice Works, 
Detroit, Mich. 


Send for illustrated 
catalogue and prices. 











Send for Illustrated Catalogue. 
Address 


The Jeffrey M’f’g Co., 


183 East lst Ave,, 


COLUMBUS, QO. 


CHAIN. Chicago Office, 48 S. Canai St. 


ELECT ROTYPE 






f OCNDRY 
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‘Tem IRON TRaApDP ReEvIEw. 








THE BRIGHTMAN STOKERis tHe BEST 


i On 0-0 Ye Oe ee 2 On Sn ee Oe ee De 
THE BRIGHTMAN STOKER C®°: CLEVE LAAD, ONIEL 


PTIVE PAMPALET 






























































































































































































HARDWARE MARKET. — 
iets Nailand Spike......... eeseveces covceseccced dis 
Double cut, low list ee | 
Augers and Bits. “Bee”’...... scecccsecccccceree STOSS $12, dis as@ass 
Common AU|TS ANA DiItS......000ceesseeeres eels 70 Hanger 
Cook’s Douglass Mfg. Co dis Barn door, old ~~ nem 
a laters and bits............ diem Climax, (anti- On).... a: yes ae 4 
mel nsive Bits, Clark’s small, $18 5 oon RB LOM-veceoresseeree asian dis 33— 
ATMO, 92G..ccocecercesoecoocreccncees peseveeved dis 3s@ er’s soosceee Gls 10@60 
Hollow Augers, Ives’ 8 —_ Terry’s Patent...... «5 in., $12; 4 in., sro die 50&5 
Hollow Augers, Bonney’s Adjust. ® Paragon dis 40& 
doz., $48 dis 40&10 | Richard’s dis 30@30&10 
Hollow | Augers, Stearns’ Adjust. $ 
oimish tits, comune sam te coiee i. 
common.......... per oo No. 8 6 
Standard Bit Stock Driiis............. Ausable, @ 2.23 pe > Tom iia dis 40 
Ship AUPe>S.....ccce..ceseee weeds wikzeaighkseies Putnam, on - 19 = 2I 2§...... ee 15 
Axes. ad a 
First a anlity — doz 7 ° Burden, ieee 
ere. “B doe oe | Rit'Rorshoe Cor ferkine’ imp atv 
Pull p polished........... seccceceeesccccssseseees factory Bice 6 
Bolts. Mule Shoes, at factory............ssecceee 
Cast iron Darrel bolts.......... isteomioreatigal dis 70 Knobs. 
Gost pen chapter Gat bolts, etc dis 70 Corsing, Jn ae, Jagaunel...nen® gross Soc < dis coe of 
eeceee ee oe. 7081 
Ives’ patent door Deli. abies 60 Hematite doo kn list.. 
Wrought iron barrel boits.. Door —— accom “ae fe 
Wrought iron square bolts... 
Wrought ater bolts...... ‘ 25 
25 
Gees % Sen, 2e7 BABE sccccsctsone ose } ys Locks, Bolts, Etc. 
Carriage and tire, Philadelphia pat- dis 7s&r10 | 2: ¥- Corbin, Locks and Bronse Goods. 
.... sae tana -(~ Door locks, knobs and en -- 
Plow bolts “sin Escutcheons and Key3B.........cc00» 
60&5 | Padlocks and PAAGIOCK KEyB............c000 sees 
‘oe JS ccccccscstsensenceseonedie enone: 5 | Ts10@e Bell pulls, mineral, keys ain and jet dis ie 75 
Ts&1 Bell putls, genuine Dronze.......e.e0s-- is 60&10 
Buckets, Elevator. Wert’ seceine’ ae bronge........ dis ames 
ee ecererecsecscseseses I 
dis so&ie | Butts’ bronze plated.............. iiivakaasedl dis 60810 
Butts. pees b aed wee nny latches... secesesepeesoes _™ yi 
yam brass dis 7s&10 | Shutter hinges& flaps, genuine bronse.dis 6o&10 
t Cast brass, loose joint dis 33% | shutter hinges, becane plated dscccieeosebtascoad dis 70 
= ~~ ® dis Flush bolts, genuine bronze.............0.000.. dis 70 
Pas ~~ 1 DATTOW.......cerreee severe apt Shutter knobs. genuine bronse...............- dis 
t : it, broad ms Shutter bars, genuine bronse................... dis Pa 
Loose — oe dis 70R10 | Sash lifts, genuine bronze................+- seeds 60 
Loose ——y fee with i‘ 7o&10 | Sash pulls and plates, genuine bronse.....dis 
Loose an Te th recom ee Push plates, genu F e ‘ nse... 
Loose 3 bapbeneecicecsueuseeeeesenad oni Drawer nse 
poe pin, japanned acorns........ seeceresGis 7O&IO | Letter hon shine guanine ae dis 6o&10 
tooee 5 Loose pin, acoi acorns, tap. pint plated tips.......dis yo&ro | Barn door locks 
Bish , ckeye Sash L ocks 
Wrought, fast joint, MAITOW. .....0 000000 Ais 7o&10 op's Buckeye Gash Locks...... 
wrensey —_ ote ae adeioe me — Plumbs and Leve s. 
rou oose joint, broad.... 10 
Table Butts back flaps, etc...........0... dis 7o&r10 | Standard list.. dis 7o&10 
lar inside blind.............ccssscesee ‘dis 7o&10 | Pocket levels....... dis 7o&r0 
Lig t imside Blind... cssssseneeeenees dis yom Davis’ incli * dis 1o&10 
s 10 Pum 
Light aes pin dis 70810 a sila = 
stern | ET. 8 I 
Carbonized Felt and Building Papers, Fischer spout, an manete “ — 
(POWERVILLE BRAND.) a a oun = 
Per roll of o mal. 
Eberts Bros., Detroit. 500 sq. feet. | Bishop’sI. X. L 
NO. 1—Slaters’...........ccceeeeees $1.25 | Bishop’sO K 
“a,” Stringed Rosina, ANNE neiemmnndcanienes “1.50 | Bishop’s Pioneer 87 
“F. hn Stringed Roofing, Medium 1.75 | Bishop’s AmMerican.......00.......00e-sceeeee 
ae 8 » Strin = Roofing, Heavy... 2.00 Rak 
Stringed, BRIN facisics cisesessconcensesccnsces 1.00 os. 
teel fii 
MILCELLANEOUS. Coe stort dis soliteth - 
Asphaltum, Trinidad Refined, $ ton.....$30.00 Baso 
aaehenee Sirs orate MP Wiieconctescoacncs .08 = rn => si 
ar Fe I FV, DP Durcccccscececcscscccsese . R. Torrey Rasor 820 
Coal Tar Felt, 2 Py, 8 roll 108 sq ft...... Leotenhoine & Butcher Soy \4...dis te 
Coal Tar Felt, pay roll 108 sq ft 9 se net 
Roofing Pitch je ge wovcecceecocccccescccccccecece 
Ohains. NIEIA OD .7  siecentendaananadaaansntansel 8 gross $15 00 
a _— pair sas Revised List. Scales. 
Trace, owe a> pair ‘3 gecnvensousnte §o&10 | Hatch, Counter, No. 171.......0...-.000+ ® doz $21 ce 
Trace, re  oeneainde pair 1. Hatch, Tea, NO. 162.......ccccceees B dos $6 75@7 ce 
Germa: n, list Juae, 1887...dis so&1o | Chatilion’s Grocers.. ve 
German Coil, Same of June, 1887...... Dates as oy bohwig f e fjanwary dis pr mne 
ized Pump Chain........ ...... pais c ms, 
eek See. on, caeindcatnins habanadsiin vsousinenan 10 12, 1882 dis s0& 10@so& 1084 
a Chain, 
Chiecks. * Screw Drivers. 
Stanl 2. & L. Co.’s Varnished 
Socket Framing and Firmer... coves 75 Handles............ s+ dis 6s&10 
Socket Framing and Firmer, ‘Buck Bros.dis ge | Stanley =. & L. Co.’s Black Handles..dis 6o&10 
Socket Firmer and Framing, L. & Sets interchangeables............... 8 dos $18 dis 2s 
‘ Ly hl cones ois beaks Squares. 
Outiery. Steel and iron 
ee AE Eo, onesies i 75& 10@80 
Table net | Disston’s try square and T beve 8.....dis 45&10 
Excelsior Pocket...... net | Winterbottom’s try and miter..........dis « &r 





Fibre Ware—Standard. 









Pails, water, 12 qt 
Dairy, 14 qt 
Bire 12 Qt...cccccccccccssssereseressvers 











& 

Cham 

8lop 

Commode ip at. 
ara. slor, 5 an 14 Qt.cccccres 8 0O 9g 00 Io ee 
Basins, wash — 

TOM, 1MCH.........00--scccccevceserccores 200 2 25 seoves 

TB BME ceccccccceccccccrccoccccesonesee 225 275 2 

EB3E BGM sc ccocconcccscescccessoncccocees 275 325 375 

TS BBC ec cccccccccccsccccceccsesooocs 3% 3% 6 
Bow], frusit.........ccccccrcsccccsscecess soveee BBD coceee 
BErve4rs, 12 120... .cccccccccccecccccecesces soceee BB ceccee 
Baskets, waste paper, 13 EM ccsce: enncee 6 00 reese 
Spittons, ‘‘ Daisy,” pressed 

8 inch, 400 450 500 

jo and 116 EN ee 600 650 7 50 

No.1 plain; No. 5 decorated ; No. 5X White 


decorated. 





Tacks, Brads, Etc. 


New List, Oct. 19, 1890. 
American iron carpet tacks all kings 





dis 774&10 
Steel carpet tacks all kinds................ dis 75&10 
Swedes iron carpet tacks, all kinds 
dis 75&10 
Swedes iron tacks...............0ceessseeer ever dis 75&10 
Swedes iron Upholsterers’ tacks........ dis 75&10 
Tinned Swedes iron tacks............... dis 77%&10 
Tinned Swedes iron Upheteingy 
tacks. dis 774%&10 
American iron cut tacks... dis 77% &10 
Copper tacks.........::.cesceeeeerssseeserees eoeves dis 4¢&10 
Copper finishing aad trunk nails......dis so&10 





Cigar box nails 

Finishing nails “ 

Hungarian nails and miners’ as oe 60&10 
oe 8 















Gimp, and lace: tacks. 77%4&10 

tinned... dis 60&10 
Trunk and clout nails... dis 72%&10 
Tinned trunk&clout Mails. ..cccsc.s0-.-+-.4® 66810 
Basket mails ....ccccccoccccsccrcccccccersersesssess dis 66&1p 
ChaIe 22B11Bs.ccccccccece: coscossccocescescosonnsceesd dis 66810 
Common and pateut brads..................dis 66810 


FREICHT AND PASSENCER 


ELEVATO RS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 

















RUBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


Euller Bros.,. 


JEWELL LEATHER BELT, 148:SUPERIOR STREET, 
and REVERE RUBBER CO. CLEVELAND. 


THE ECAN Co.. 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 


AGENTS 





Builders and Originators, Designers and Constructors. 


Wg Machinery, 


For Every Purpose 
Meeting the requirements of 

PLANING MILLS, 
SASH, DOOR and BLIND FACTORIES, 

PATTERN SHOPS, 
General Wood-workers etc. 


With the latest and most advanced 
type of machines for \fast’and per- 





fect work. 
New “ Standard” Molder, Four Sided. Se 
4, 6, 7, 8, 9, 10 and 12-inch. Send for Catalogue and information. 
Geared feed rolls, two above and two in 


table. Slotted steel heads. 


TRON CLAD PAINT CO. ,escaaranice 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 
~ Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADE 


AKRON CHEMICAL CO., 


Imperial Car and Pp AINTS. Black Asphaltum 


Bridge Paints. Paints. All grades. 
{50 State Street, AKRON. O. 


Printed in the Highest Style of Art, by 
[ AT ALO F lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 





Trade Mark Patented, 



















16 


Tum IRON TrRApDre Review. 





Classified List of Advertisers. 


alternate weeks ; the dagger (ft) once a month; 
the double dagger ({) once in three weeks. 





PacE 

Ataminum— 

*3tan Aluminum Co., Canton, O............... 12 
Automatic Sprinklers— 

*Neracher Sprinkler Co., Warren, O......... 10 
Belting — 

Boston Belting Co , Boston, Mass ........ - 14 

ye Repos C 

Strong, Ca:lisle & Turney, Cleveland....... 11 
bHeits and Bolt Machinery— 

Upson Nut Co., Cleveland..............sc0000... 05 16 
Hollers and Boiler Attachments— 

Babcock & Wilcox Co., New York............ 20 

Wm. B. Pollock & Co., Youngstown, O..... 18 

E. H. Jones & Co., Cleveland.............00.0. ++ 18 

Hazelton Tripod Boiler Co., Chicago......... 18 

N. Y. Central Iron Works, Geneva, N. Y.. 16 

Enterprise Boi‘er Co., Youngstown, O...... 20 
Blowers— 

W. H. LaFountaine, Cleveland, O.............. 18 


Bicycles 
H. A. Loizer, Cleveland, O......... a 
*A. W. Gump & Co., Dayton, O......... w- 16 
Coal and Coke— 
"meee & Wheeling Coal Co., Cleve- 
and... 








Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O................. 18 
Chain Belting— 


Jeffrey Mfg. Co., Columbus O................... 14 
Carp t Cleaning & Laundry Machines — 

W. H. LaFountaine, Cleveland. O....... hiceo) 18 
Corsage Machinery— 

Ma ‘tin Schueble’s So1s, Dayton, O........... 16 
Civil Engineers and Architects— 

Oe i | a : Se 16 
Cupol s— 

Victor Colliau, Detroit, Mich..............4 16 
wie Makers. 

avery Stamping Co., Cleveland................. Ir 


brilling Machines— 

Cniversal Radial Drill Co., Cincinnati, O.. 16 
Drop Presses— 

Toledo Tool & Machine Co., Toledo, O...... 18 
Glevators— 





L. 8. Graves & Co., Rochester, N. ¥ 15 
Explosives— 
Hercules Powder Co., Cleveland......... pecesece 18 


Biectrical Manufactures— 
¢Cleveland Electrical Mfg. Co., Cleveland 12 
Walter Hay Co., Chicago, I11.......ccccressereee 

levator Buckets. 

Avery Stamping Co., Cleweland..........-.000. II 

Kmery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 20 
Chicago, I1........ 90 eecessceeoccoce wescesceceoese eeuanbe 

Kagravers and Kiectrotypers— 

Kelipse Electrotype & Engraving Co., 








CACM. 0 cscoseccnccneesessccesseccseescesseccccscsccese 17 

Union Electrotype Foundry, Cleveland.... 14 
Engines (Steam) 

*Chandler & Taylor Co., Indianapolis, Ind. 12 
Wm Tod & Co., Youngstown, O.............0+ 18 
C H. Presley, Cleveland 16 
EK. H. Jones & Co., Cleveland. ......secccreecesees 18 
Buckeye Engine Co., Salem, O........0+...... 20 
*Slough, Witt & Co,, Cleveland............... 11 
Skinner Engine Co., Erie. Pa@...........000-...+ 19 
Westinghouse Machine co, Pittsburgh... 19 
ball & Wood Co., Elizabeth, N. J............. 19 
Southwark Foundry & Machine Co., 

SOS ES EC 19 


“The Leftel Water Wheel & Engine Co...... a 
Martin Schneble’s Sons, Dayton, O.. ........ 16 
@ agines iy ee 
6chiclicuer, Scnumm & Co., Philadelphia, 
£G0- ONG Chicago, I1l......ccccccccccccoscccescesccees 19 
Vin Dusen Gas Engine Co., Cincinnati, 
oO. 





Engines (Oil) 

C. H. Presley, Cleveland, O.......000.:scesssseees 16 
Sngineers’ Specialties— 

Sensible Packing Co., Chicago, Il .......... 11 
Engineers and Contractors— 





KE. H. Jones & Co., Cleveland............ sess 18 
Ejectors— 

James Jenks, Detroit, Mich I 
Files, Makers of— 

R olds Bros., Columbus, O............ ss... 20 

A. & H. Gough, Cleveland..............c000ss00e+ 20 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 
Thos. D. West. Foundry Co.. Cleveland..... 14 


Canton Iron Foundry Co., Canton, O........ 14 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 17 
Galvanizers. 

Avery Stamping Co.. Clewelan ................ I 

“HH, H. Hodell, Cleveland............ccccccsssscssses 12 


Gear Cutters— 





Jas. H. Lancaster, New York..................4 17 
Grey Iroa Castings — 

The Ohio Pulley Co., Warren, O .............. 20 
Heating and Ventilating Apparatus— 

W H. LaFountaine, Cleveland, O............. 18 
Hangers— 

W. H. LaFountaine, Cleveland, O............ 18 


Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., 
20 





™. H. Jones & Co., Clevelamd......c..-sccessseees 18 
*Warren Webster & Co., Philadelphia Pa 20 
‘Exhaust Steam Purifying Co New York,. — 





iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland........... 13 








Oglebay, Norton & Co., Cleveland........... am 
J. H. Outhwaite & Co., Cleveland...... ........ 13 
Condit-Fuller Co., Cleveland, O.. ....... | 
E. C. Pope, Cleveland.................se000 ie 
Cleveland Iron Mining Co., Cleveland...... 13 


Iron and Steel Rooting— 
Sykes Iron & Steel ~ re ge Niles, O... 19 
.» Cambridge 





Cambridge Iron Roofing » 
Ohio....... ii Gonees 19 
Garry Iron Roofing Co., Cleveland............. 19 


Thompson Manufacturing Co.,Cleveland, 19 
“Berger Mfg. Co., Canton, O............c0c0s00008 — 
Eberts Bros., Detroit, Mich.........c.ce-sse00+s 20 
Kanneberg Roofing Co., Canton, O........... 19 
*The Long Steel andIron Roofing and 


Corrugating Co., Indinapolis................. ~ 
J. H. Eller & Co., Canton, O............0..0000008 19 
W. J. Burton & Co., Detroit, Mich............. 14 
Holton Iron Roofing Co , New Lisbon, O... 19 
Canton Steel Roofing Co., Canton, O........ 13 
Injectors— 
Penberthv Injector Co.. Detroit. Mich...... 20 
*Garfield Injector Co., Wadsworth, O........ ~ 
Lather— 4 
H.L Shepard, Cincinnati. QO _................. 16 


Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 14 





Mining Machinery— 
Webster, Camp & Lane Machine Co., 
SR iva blah iaihecisnscclsassasewnsasibinitinitiiiatiersanis ies 14 
*Copeland & Bacon, New York......... veenes, 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Toledo Machine & Tool Co., Toledo, O...... 18 
Machinists’ Tools and Supplies— 


Parkin & Bosworth, Co., Cleveland...... 16 &20 
Garvin Machine Co., New York................ 12 


C. H. Presley, Cleveland, O..... ....sscccocses ever 16 
Metal Ceilings— 
Fred F. Bischoff Chicago, I1’.................... 16 


Metal Wheels — 
TtAr old Metal Wheel Co , New London, O. 11 
Ore Separators— 


H. EK. Collins & Co., Pittsburgh, Pa......... 13 
Patents— 

PREG Ee Gl, TRG TOF Ro vvcciic ics aconenesecccsons —_ 
Pumps (Steam)— 


Laidlaw & Dunn Co., Cincinnati, O........... 18 
E. H. Jones & Co.. Cleveland “és 
SE NE : Se ee 17 

Paint— 

Iron Clad Pain: Co., Cleveland, O... 
Akron Chemical Co., Akron, O........ 

Perforated Sheet Metal— 

Harrington & King Perforating Co., 
Chicago, T1}.......... sabanatben gus <Gebaaleaabdidices 12 
Aitchison Perforated Metal Co., Chicago. 11 

Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 20 

Pipe Cutting & Threading Machines— 











*Wells Machine Works, Fostoria, O.......... 12 
Packing— 

Sensible Packing Co., Chicago, I11............ Ir 
Railroads— 

Time Tables, Etc 17 
Railway Suapplies— 





Rock Breakers and Ore Crushers— 





Wire Machinery— 
John Adt & Son, New Haven, Comnn.......... 16 
Wood-Working Machinery— 
“{mdiana Machine Work, Ft. Wayne, Ind 11 


Geo. Place, New York, N. Y........cccccccescseeee 19 

Strong, Carlisle and Turney, Cleveland... 11 

Frank & Co., Buffalo, N. Y............cc.0eceeeee 12 

The Egan Co., Cincinnati, O...............cc0e08 15 
Well Sinking Machinery— 

American Well Works, Aurora, IIl.......... 16 
Washers— 

Milton Mfg. Co., Milton, Pa.....cccccccsccecceees 12 








VICTOR COLLIAU, 


Sole Manufacturer of the 


Improved Patent 


i. Pp HOT BLAST 
seeg = COLLIAU CUPOLA 


287 Jefferson Ave., 
DETROIT - MICH. 








Shipman Automatic 
Steam Engine; petro: 
leum kerosene 0} 
natural gas fuel. Au- 
tomatic in fuel anc 
water supply. Sts: 
tionary and marine. 
1, 2, 4,6 and 8 horse 
power single; 8, 12 
‘6 and 22 horse 
s power compound 
No engineer. Senc 
for catalogue. Meution /ron Trade Review. 
Cc. H. PRESLEY, manufacturers’ supplies 
seo 4 i machinery, 24 So. Water St., Cleve 
and, O. 








The Dunnning Boiler. 
OLDEST AND BEST FOR 
ma =STEAMand HOT 
WATER HEATING. 
Over 16,000 in use, 
Also Steam Engines 
end Boilers of all 
kinds and Machinery 
generally. Manufact- 
ured at the 
N.Y. CENTRAL 
IRON WORKS. 
80 EXCHANGE SrT., 
GENEVA, N. Y. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 















Cap Lathes, $1.25 


= Lathes on payment 
Send for cataloguejofjOutfits for Amateurs or 
Artisans Address H L. SHEPARD, Agt.. 

124 East Second St., Cincinnati, O. 








Jas. H. Lancaster, New York.. 17 
Rubber Goods— 

BIE PIs, SCORN O RG. woscnccesenevennsreccecasises 15 

Boston Belting Co., Boston, Mass............. 14 
Saws— 

Peter Gerlach & Co., Cleveland................. 13 
Shafting— 


*Brightman Machine Co,, Cleveland......... — 
Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn 16 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland. 

FP. A. Sackman, Cleveland, O 

Jas. Murdock Jr., Cincinuati, O................. 16 
Sheet Iron 

Cleveland Rolling Mill Co., Cleveland....13, 16 

Cambridge Iron & Steel Co.,Cambridge,O 13 
Steel Castings— 








swede 18 

Steel Rails, Blooms and Billeta— 

Cleveland Rolling Mill Co., Cleveland....13, 16 
Sheet Steel— _ 

Cambridge Iron & Steel Co.,Cambridge, O 13 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. IJ 
Stokers— 





Brightman Stoker Co., Cleveland............. 15 
Shears — 

tAmos Gargrave, Yorkville I11................. 12 
Steam and Hot Water Heaters— 

Hazelton Tripod Boiler Co., Chicago......... 18 
Tinning Steel, Ktc. 

Avery Stamping Co., Cleweland................ 1 
Twist Drills— 


Cleveland Twist Drill Co.. Cleveland......... 20 
Graham Twist Drill Co., Detroit, Mich..... 20 


Turnbuckles— 


i icimeiNnbedacnosscletiabnetecebecdhacsteca 20 
Time Registers— 
The Automatic Time Stamp and Register 
Dg I. BD i cccckseconctaadavincescnsanse 
Water Gas Fuarnaces— 





W.S. Hutchinson, Chicago, IIL................. 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........ erenccecesoocess _ 








ENGINES, - 


From 2 to 8 horse-power, Vertical 
Portable Engines. 

Shafting and Hangers always in stock. 

Cordage Machinery of every descrip- 
tion made by 


MARTIN SCHNEBLE’S SONS, 


437 E. First St., DAYTON, vO. 
Correspondence solicited. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, V ce-Pres'dent. 
F. B. ALLEN, Second Vice-President. 
T. B. PIERCH, Secretary and Treasurer. 





A. S. FERRY, Gen’l Agt., 228 Superior Street, 
Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. EF. WOLCOTT Special Agent, 208 Superior 

« St., Cleveland, O. 

I. C. BURWELL, Spe.ial Agent, 81 4th Ave., 
Pittsburgh, Pa. 





CLEVELAND BUSINESS DIRECTORY. 


F. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
166 ST. CLAIR ST., CLEVELAND, O. 
IRON BUILDINGS, LARGE SPAN ROOFS. 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Bolt and Nut Works. 


HE UPSON NUT CU, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 


COM facturers 0 ROLLING MILL CO., man: - 





a urers of Steel and Iron Wireand Stee} 








Machinists’ Supplies. 


eo & BOSWORTH, g and 11 So. Watei 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 
LEHARTY, J. H. & CO., Rubber Stamps, 


Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, o. ° 


W EBSTER,CAMP & LANE MACHINE or. 
Founders and Machinists, 12 Main st. 


Bischoff Metal Ceilings, 























(PATENTED,) 





It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication, 


> Fred, F. Bischof & Co, 
a Fred, F. Bischoff & Co 


24 W. Lake St, 
CHICAGO, - ILL. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diainond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia, 1,000 
engravings, Earth’s Strata, Detern+ 
nation quality water; mailed,25q 

The American Well Works, 
Aurora, Ill, 

11 & 13 8. Canai 
{se., Chicago, Ul, 










Works anu 
Genera! Office 


nes 


a | Dallas, Texas. 





JAS, MURDOCK, JR, 


Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


SEeTiMBs 


& TOOL ROOM 


CoB EOore Ss. 
noooed 52 Longworth St, Cincinnati, 0. 









UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE 


= = THREE DESIGNS, SIX SIZES 


_EMBODY ALL DESIRABLE FEATURES 


2 PRICES$450.228 UPWARD 
UNIVERSAL RADIAL DRILL Co 













1 senator prices to 

1 V.GUMP&CJ.,Dayton,0. 
\ \ “ew Ricycles at reduced 
x ces ond 4 second-hand 

ney fh oeult Kepat iva, 
Bicveles Guns and Tyne 
Ss Stel at ie. Writers taken in exchange. 
Boys’ or Gir!s’ 24-in Svfety. with rubber tires, 814.00). 


xp E-Suestanet, BIGYCLE 


Boys’ 25-inch Safety with rubbertires  - 17.50. 
Gents’ 3).inch Safety, balls to b’g’s and pedals, 55.00. 





JOHN ADT & SON, 


NEW HAVEN, CONN. 


Builders of Machinery 
for Hardware Man- 
ufacture, 


Wire Straightening and 
Cutting Machines, 


BUTT MILLING MACHINERY, 
Butt Drilling Machinery, 


Riveting Machines, 
Foot Presses, 


Sprue Cutters, Bto, 


Elastic Rotary-Blow Riveting Machine. 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest. Cheapest and the Most Perfect Crusher Made. 


iit Me md fh 
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Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “ Sections” for easy trans- 


portation in mountainous regions. 


May be mounted on wheels, worked by 


hand, horse gear and steam or other power, and also fitted with Rota 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





THE “LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 


ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster’ hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 


These Grap- 


They 





Self-Penetrating Grapple, Excavator S Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE ‘CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER. (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x 7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 



















Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 


policy. 


ONLY 50 CENTS (Postage paid). 


Willlast for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


27, 29 and 31 Vincent Street, 


CLEVELAND, 0. 


Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 
—AND— 

Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“ BEAUTIFUL ZOAR.” 


a. G. BLarm 


‘ Tas. M. HALL, 
Traffic Manager. 


Gen’l Pass. Agent. 





we \MA Ke 
\ ANY THING “° 


MLLECPRIGALS A 


SEND DRAWINGEOR ESTIMATE TO 
18 &20 W.RANDOLPH SKCHICAGO. 
__ MFG WALTER_.HAY.. £0 








TRAVELERS’ RECISTER. 


Standard Time. 
Erie Raliway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... Iss8am “25am 


Fast N. Y. & Pitts. Express*io 55 a m copm 
a. Accommo......... qoam 
Pittsbargh Express............ 25pm 
Youngstown Local............. 805 am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ I120pm Iliopm 
New York Express............. OO PT cesecsreeneree 
*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a&. m., 3:00 p. m., 5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. Mm., 1:30 p. m., 3:00 

P. ™., 4:40 p. m., 45:45 Pp. m., 6:20 p. m. 10:35 


Pp. 
Newburgh—6:15 &. m., 6:50 &. Mm., II:10 @. M., 1.30 
P. M., 3:00 p. M., 4:40 P. M., *5:45 P. m., 6:20 p. 
m., 10:35 p. m. 
Arrive from— 
Zanesville and Coshocton—10:30 a. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. M., 10:30. M., 2:35 p. m., 6:30 p.m. 
Bedford—6:o0 a. m., *8:10 oe 10:30 &.M., 1:05 p. 
M., 2:35 p. M., 4:15 Pp. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 €&. M., 7:15 a. m., *8:10 a. m., 
10:308. M., 1.05 Pp. M., 2:35 Pp. M., 4:15 P. M., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 
Valley Raltway. 
For AKRON, CANTON AND MARIBTYA. 
Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail.........*7 25am %640opm 
Marietta Express............... tirisam 235pm 


Balto. & Wash. ress.... *400 pm *10 25am 
Cleve. and pone nema Pe pm f8s15am 
*Daily. tDaily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Sunt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
745am|ds525am 
Iispm yt -4 





For Pittsburgh, Balti- 
more, Washington, Phil- 


adelphia and New York.) dir 1opm 35pm 
745am) I2z50pm 

Wheeling and Bellaire. Iispm| 635pm 
PEE SO WDA exvoccemaianens 

Alliance Accomi............. 325 pm| io1locam 
Ravenna Accom............. 500pm)| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 


From Cleveland Union Station. 


MtVernonse*Pan Handle Route 


Cleveland & Pittsburgh R. R. 
For Cuyaho; "Ma: Depart. 











Arrive. 
Akron, Orrville. Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indiana 
olis, St. Louis, and all 
ints in the South and 


q 800a mid 7 00 am 
d8o00pm| 540 pm 





uthwest. q 
For Cuyaho Falls, 
Akron, Orrville, Mill- 


ersburg, Gambier, Mt. 1S pm) 8H ps 


Vernon and Columbus. 





For Cuyaho Falls, 
Akron, Orrville, Chica- 8coam|) 5409 pm 
go, an all points in the 325pm/ io tcam 
est and Northwest. 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati City 
ticket office, Weddell House corner. 





FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indlanapolls, Terre Haute, 
Evansvilie and St. Leuls. 

13 mes sHorter seTweEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD mies sHorTeR and Quicken DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL W. H. FISHER, 
Gent Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Throvgh Trains Daily 5 
FAST TIME. NO DELAYS. 














“ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, (ried, 
The P. & L. E. sits enthroned as queen.” 

See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
KE. Hotsroox, CLaRxK, 
Gen’! Supt., G.P.& T. A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


Y. Ronson, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’! rass. Agi 





—THhE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va.. 
Parkersburg, W. Va.,and the South 


Direct connections at Union Depots, with a1) 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A.T. Wixorr, 


Ww RICHARDS, 
Pres, and Gen. Mer. G.P.&T.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Bostov 
and the East. 


The shortest anc 
quickest Route to Pitts 
burgh, Washington anc 
— more & the South 
east. 





New Central Depot So. Water St. and Viaduct 





Depart. 
No. 62, Accommodation..............-...0.. t6:0an 
No, 72, New York & Pitts. Express... 





No. 70, Pittsburgh Accom.................. *I1 25am 
No. 64, New York & Pitts. Limited...* 250 pm 
No. 66, Mantua Accommo.................. *420pm 
WO. He, WOU TER, ..0:.coccccecesccces ces { 800 pm 
No. 68, New York & Pitts. Ex............ II 00 pm 
Arrive. 
No. 61,N. Y. & Pittsburgh Exprese...} 51sam 
No. 71, Youngstown Accom ...........:0+. 715ai 
No. 65, New York & Pitts. Lim........... *9os5sam 
No, 67, Pittsburgh Accom.......... #12 30 Dm 
No, 73, Leavittsburgh Local.............. 210 D™ 
No. 63, New York & Pitts. Ex............ *650pm 
No, 75, Mantua Accom...........-cccedeccees *720pm 
No. 69, Youngstown Express............. t9iopm 


*Daily. tDaily, except Sunday. 

Baggage checked through to all points East. 

Through tickets and information rding 
the route can be obtained at office, 141 Su 1 
street, and at Depot N. Y., P. & O. Railroad 
South Water street and Viaduct, Cleveiand. 
4. M. Tuck RR, Gen. Mang. Cleveland, O. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. EK. Fouts, C P. & T. A., Cleveland. 
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LECTROTYPE 


Beek NCRAVING CO. 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq . 

Woods, Jenks & Co., 

w._S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber Co. 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer steam with less fuel, and generates steam more 
rapidly, than any other boiler in use. 


Cherry Valley Iron Works, Leetonia, 0.., . 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


address: THE HAZELTON TRIPOD BOILER 6CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry-Payne Bldg., CLEVELAND, 0. 809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee wi'l remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO. YOUNGSTOWN. OHIO. 





The Porter Maniitton Engine. 


Single Compound and Condensing-100 horse power and upwards. 


THE HAMILTON BLOWING EFGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER.| 
Adapted for BoILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
=< 9 CyLInDERS and Workinc Heaps for 

— Pie FACTORIES, MILLs and FURNACES 
HENION & _ RUBBELL, 155 & 57 .N. Clinton St., Chicago, General Western Agents 


Send for illustr: ted catalogue and price list. Mention this paper. 








& MaHoniNe- oe LER-VWWoRKS- oS 
ILE K cm Kam USSES, RLAST Famers 


ES 
pir SACRE ae PRoLuNG MILL WoRK. 


Lee POLLOCK XO YOUNGS TOWN, O. 








=. EE FSONES & Co., 
ENCINEERS «° CONTRACTORS, 


223-225 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 
THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special - 


DESIGNED AND BUIL TO ORDER, 





St. Clair and Washineton Streets. 
Mention this paper. TOLEDO, O 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO. § Philadelphia. 


*? | Chicago. 
Horizontal OTTO Gas Engines. 
Vertical UTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engive Pumps. 
Combined UTTO Gas Engine Dynamos 
S'ZES: 1, 2,4, 7, 10,15, 25 AND 50 HORSE-POWER. 





ww. EX. LaF*ountaine, 


oy] ; MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
Special = aid Kooy 


Dies for all kinds of sheet metal goods, leather, paper, etc. In- 
E ventors’ models and specialties. Send for circulars and prices. 








FROM 1-4 TO 15,000 LBS. WEIChT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove his. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for circulars and prices to 


Chester Steel Castings Co., 
CHESTER. "PA. } 407 LIBRARY ST. . "PHIADELPHIA, PA. 








‘DUPLEX 
16M PumP 













Stamp before a blast. | Fragments after a blast. | 


AE STRONGEST and. SAFEST EXPLOSIVE 


mnown to the Arts. 


\= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


=DpROULES, AED ALL TOOLS POR STUMP BLASTING, 
THE GREAT STUMP AND ROCK BR SALE BY THE 


ANNIHILATOR. HERCULES POWDER COMPA 


NY, 
0 Prospect Street, Cleveland, Chie. 
Je WwW. +e ILLARD, ManagereY 
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OFFICE, 15 CORTLANDT ST., NEW YORK CITY. WORKS, ELIZABETH, N. J. 


THE BALL & WOOD CO., 


BUILDERS OF 


Ball Automatic Cut-Off Engines. 


Simple, Compound, Vertical and Horizontal. 


This Company has purchased of Mr. Frank H. Ball, formerly of Erie, Pa., his 
engine governing, and other devices, and is engaged in building and equipping new 
and modern shops near New York; it will be prepared, on June Ist, to take orders for 
Ball Engines, built under Mr. Ball’s personal supervision and with his latest improve- 
ments. 

After May 6th, the business, firm name and good will of Chas. R. Vincent & Co., 
who for the past three years have had the agency of Ball Engines in the East, will be 
acquired by The Ball & Wood Company. Mr. Vincent will become its Secretary, and 
Mr. Smith have charge of its interests at Cincinnati, O. 


Frank H. Ball, V. Pres’t and Gen’l] Manager. Thomas C. Wood, President 





- MACHINERY. = 


Iron and Wood 
Working Machinery 
of every description ; 
Corliss Engines and 
Boilers ; Shafting, Pul- 
leys and Hangers. 

Agent for Bement 
Miles & Co.. Philadel. 
phia, and Eastern 
Agent for J. A. Fay 
& Co. 


GEO. PLACE, 


ESTABLISHED 1855 
120 BROADWAY,N.Y, 























THE DIFFERENCE! 


The power ofany Ensine is regulated, lst. By the Steam Pressure. 2d. By 
the Cylinder Area. 3d. By the Speed! 


Owing to the SINGLE-ACTING principle of Westinghouse Engines, the 
standard speed of small ones is 500 and of large ones 250 revolutions per min- 
ute; while the speed of other Engines is limited to about 200 in small and 70 
to 100 revolutions in large ones where durability is duly considered ! 


The ordinary Steam Engine requires constant attention, largely from two 
causes: lst. Because its design (not admitting of self-lubrication) must have all 
parts lubricated by hand many times daily; 2d. Because the DOUBLE-ACTING 
principle MUST loosen the parts. This is only a question of time. If the 
Engine be well built, more time; if carelessly built, less time; the result, how- 
ever, is inevitable. It is a question of principle and not of workmanship. 
Imagine the shock produced by reversing the full power at every stroke. Just 
think how this shock is aggravated when the Engine is speeded up! The blow 
is equal to that of a steam hammer, and MUST loosen the parts. 


The low initial speed of the ordinary Engine necessitates ‘‘ speeding-up,”’ as 
it is called, in driving a!l machinery that runs even at ordinary speeds. This 
‘**speeding-up” process involves an outlay for shafting, hangers, pulleys, belt- 
ing, etc., often equal to the cost of the Engine itself! It costs at least $5.00 per 
year to lubricate each additional bearing. It costs the fuel necessary to drive 
all this useless, expensive and non-productive machinery, bought and run for 
the sole purpose of obtaining requisite speeds. 


WESTINGHOUSE ENGINES have been designed by intelligent and ex- 
perinced Steam Engineers, expressly to meet and correct these manifest evils! 
6000 in use! 


Tlustrated printed matter furnished on application. 
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OVER 4500 IN USE. 


MANUFACTURERS OF 








gh 





SKINNER ENGINE CO,EREPA 





SOUTHWARK FOUNDRY & MACHINE CO., Philadelphia, Pa, 





SOLE MAKERS OF THE 

PORTER-ALLEN AUTOMATIC ENGINE. 

Blowing Engines, hotendae i og = 
Steam Hammers, Accumulators, 


Hydraulic Cranes. 
Boilers Tanks, etc. 
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GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


Iron and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters, Iron 
Ore Faint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, QO. 
8@-Send for Circular and Price List No. A 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON MFG CO., Cleveland, 0. 


THE KANNEBERC ROOFING CO., Canton, O. 
The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling, 
Water Proof Builaing Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Samples. 


OLTON [IRON ROOFING 


CORRUGATED 
Q3dWIyNo 
SAYS 

















ROOFING CEILING &c. 


AGENTS WANTED EVECYWHERE 


SIDING, 








Manufacturers of 
Plain, Rolled, Crimped 
Rdge, Corrugated and Beaoa 
ed Roofing, Siding and Cei' 
ing 
PURE STEEL A S°ECIALTY 


@@ Send for Descriptive 
Catalogue. 


CAMBRIDCE ROOFING CO., Cambridge, 0. & Chatanooga, Tenn, 

















— MANUFACTURERS OF— 


Steel FRoorine:’, 


Corrugated Iron, 


Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROUGHS, etc. 


WRITE, US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 












All my Iron 
and Steel is re 
rolled and box 


L 


RRUGATE 






/ re 

buildings. a all : mof Paint 
Easy put on. ‘iia! : ‘2 on Linseed 
SYRES TRON & STEHT, BROoOoyFina Cco., 


md for Circular and Price List, NILES, O., and CHICAGO, ILL. 


an4 mention this paper. 
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Removes all Impurities. Entirely Prevents Seale in SteamBoilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON. OHIO. 


STILWELL’S PATENT LIYE STEAM-FRED WATER PURIFIER, 


(FORIZONTAT. S&TVT FE.) 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 2,600. 25 to 1,000 H. P. 

These engines are the combined result of 
long experience with automatic cut-off reg- 
ulation, and most careful revision of all de- 
tails. They are designed and constructed 
for‘heavy and continuous duty at medium 
-. or high rotative speeds. Highest attainable 
<j Economy in Steam Consumption and Supe- 

frior regulation guaranteed. Self-contained 
Avtomatic Cut-off Engines 12 to 200 H. P. for 
driving Dynamo Machines a Specialty. Tilus- 
rated Circulars, with various data as to 
practical Steam Engine Construction and 


BUCKEYE ENCINE CO., Salem, O. 
SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt St., N. Y. 

W. N. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY CO., St. Paul, Minn. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


performance, free by mail. Address 














W. S. HUTOHINSON. 6 Washineton st , Chicago. 





OLD 


EP CLEVELAND TWIST DRILL CO., 





zo mx canon. Gop, Lake & Kirtland Sts, Cleveland, 0, mam x nnosn 
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=) ON EARTH. 


MW sins Acents WANTED 


OHIO ee & MACHINE CO. 
YVARREN.OHIO 











Khe Eart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to Jj- WENDELL COLB, M. P., 
District Manager, Box 152, Chicago, IIL, or Box 84, Columbus, O. 
s@N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Gesmie DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








Penberthy Automatic Injector. 


If you want an injector that is simple and reliable, 


Use the Penberthy. 


i yee want an injector that is automatic and will restart, 
rom any cause the feed should be broken, 


Use the Penberthy. 


If you want an injector that works on 20 to 150 pounds 
steam pressure, 


Use the Penberthy. 


If you want an injector that you have only to turn the 
steam on “— off, in stoppi _ starting, ro 


Use the Penberthy. 
If you want an injector to lift 20 feet or work from a head, 


Use the Penberthy. 
PENBERTHY INJECTOR CO., il7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agent, Cleveland, O. 


FOR THE GRAY PLANERS. These are heavy, power- 
ful, handy and rigid machines with quick return for 
both table and cross-head. We have the Gould & 


Eberhard Shepers with quick return stroke. These 
shapers are of very strong design and are built to stand up under rovgh and 
heavy work. These tools are kept in stock and we invite inspection at 


THE PARKIN & BOSWORTH CO., %''S Waterst; 8.74 Viaduct st., 


CLEVELAND 
PRESSED WROUCHT IRON OPEN TURN BUCKLES. 

















The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON COQO,,. CLEVELAND, Ounio. 





REYNOLDS BROS., | iypysrRY FILE WORKS, 


Hand Cut Files | © sssietten = 
we te ae aw | Files Rasps, 


Equal to the Best English 
File. 


133 & 136 N. Water St. 


COLUMBUS, OHIO. 


ULD FILES RE-CUT. 
_— All Kinds of Job Grinding. 
Old Files Recut and 


Warranted Superior to O trick & Works, 
any Machine Cut and | 48 COLUMBUS ST. 


Lead Tempered in the | CLEVELAND ,O 
market. Send for price C.GOUGH Manager. 


? z “ 
‘e?. Mention this paper. 














Awarded the GRAND PRIZE at the Paris Exhibition. 
SEND FOR THIS BOOK 








CRAHAM TWIST DRILL CO,, Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS 
and CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogu-. 








WEBSTER’S “ VACUUM” EXHAUST STEAM ECONOMIZER, 
Feed-Water Heater and Purifier 
Is the most perfect device known for HEATING and PURIFYING the FEED-WATER for steam 
boilers, preventing scale, and for HEATING BUILDINGS of any description, WITHOUT BACK 
PRESSURE on engines, returning CONDENSATION to the BOILER IN THE ONE APPARA- 
TUS. Readily cleaned without stopping machinery. Al! parts accessible. 
FURNISHED ON TRIAL FOR ACCEPTANCE, 


Before you decide upon the adoption of any Feed-Water Heater and Purifier, or any device 
for assisting the circulation of steam for heating purposes, (after receiving full information of 
every device in the market) we would be pleased to call upon you personally (at our expense) 
and explain, with convincing proofs, the superiority of Webster's ‘‘ Vacuum” Exhaust Steam 

over all p » coil, tubular or open heaters. Send for New Catalogue. 


WARREN WEBSTER & CO., Prop’rs, 491 N. Third St., Phila. 
74 Cortlandt St., New York. 159 La Salle St. Chicago, Il}. 











\Enterprise Boiler Gompany, “°Usssto"": 


BOILERS, AND TANKS, SHERT IRON AND PLATE WORK 


Of all Descriptions. 
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